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ABSTRACT 

Three Individuals conducted 10-trial exercises under various sighting 
conditions, using a sighting-error recorder designed and fabricated at 
Aberdeen Proving Ground. The effect of the following factors on sighting 
error vas demonstrated: individual, intensity of illumination, atmospheric 
conditions, target, type of rear sight, diameter of rear-sight, aperture, 
distance between rear sight and eye, type of front sight, dismeter of front- 
sight aperture, distance between front sight and eye, magnification of 
telescopic sight, firing position, and relationship between sights and stock. 
It is recommended that these data be considered in marksmanship training 
and in weapon design, and that further tests be conducted in areas where 
quantitative data are desired. 
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1.  INTRODUCTION 

A test of a sighting-error recorder was conducted at Aberdeen Proving 
Ground between 11 May and 23 December 1955, aoi the results are contained 
in the kkth Report on Project No. TS2-2015.  This facility permits the 
sighting error for a particular condition to be recorded conveniently. The 
purpose of the tests reported herein was to investigate various factors of 
sighting error with this facility. 

DESCRIPTION OF MATERIEL 

2.1 Sighting-Error Recorder 

Photographs in Appendix D illustrate the sighting-error recorder. 
The sights to be used in the tesl? are mounted on machined bases which can 
be adjusted to any point on a rail machined on the top of a 1-l/k  by kQ- 
Inch bar. The bar is secured to a Frankford Arsenal machine rest by means 
of two brackets and a base. A modified MI903 rifle stock is attached to 
the rear section of the bar and it provides a support for the face similar 
to that on a conventional rifle. The stock can be adjusted to give the 
desired height at comb with relation to the line of sight. A metal rod 
is assembled to the rear of the bar for contact with the cheek to assure 
a constant relationship with the rear sight. 

The individual conducting the sighting-error exercise is seated on 
a specially constructed bench on which the target controls are arranged for 
convenient operation. The individual has complete control of the target 
movement and, therefore, requires no assistance during the exercise. 

A target of any type desired is mounted on a 2-foot-square target 
board which is secured to a mechanism for obtaining vertical and horizontal 
movement. A movement of 11-1/2 Inches is permitted in each direction. The 
movement is obtained by means of a type 23TX6 Synchro-Torque Transmitter 
in connection with a type 23TR6 Synchro-Torque Receiver assembled to each 
of two screws, one placed vertically and one placed horizontally.  A steel 
plate is assembled to the frame supporting the target mechanism for 
attaching a sheet of paper on which is recorded the sighting-error group. 
'V means for indexing the sheet of paper Is provided.  A pointed rod pro- 
jects from the rear side of the target board. When the operator closes a 
circuit, a spark passes from the pointed rod to the steel place to make 
a record on the paper.  The size of the record hole in the paper can be 
controlled by adjusting the spark.  The circuit used for producing the 
spark is energized by a 12-volt battery. 

iIn testf 7 and 8 the complete weapon was assembled to the machine rest. 



E. 

2.2 Sights 

Photographs of the sights used In this test may be found in Appendix 

2«2.1 Match Rifle Sights.  Redfleld International front and rear sights 
were used because they provided a wide selection of aperture sizes.  Inserts 
having aperture diameters of 0. 020, 0. 0^0, 0. 080, 0.160, 0,320 and 0.480 
Inch were made locally for the rear sight.  Inserts having aperture diameters 
of 0.035 and 0.170 inch were made locally for the front sight. An adapter 
was made to fit the rear sight to permit the front-sight inserts to be used 
as rear-slgh-c apertures. Projections on the front-sight insert fit In 
corresponding recesses In the sight hood and the insert Is retained In posi- 
tion by a tube threaded to the inside of the hood. 

2.2. 2 Sights on Weapons Previously Used in Rifle-Effectiveness Teat. 
Sights on weapons previously used in rifle-effectiveness tests are listed in 
Tah^ I. 

Table I. Sights on Weapons Previously Used in Rifle Effectiveness Tests 

ML    M2    Mr60  MTO   M99    IQk M12    JflA 
Rifle Carbine Rifle Rifle Rifle Carbine Shotgun Rifle 

Type of front sight:  Post  Post  aBead bBead cBead ^ad  «Bead   Post 
Width of front sight: O.O76 0.000  0.093 0.076 0.082 O.O78  0.126  0.080 

0. 07O 0. 0Ö2 

0. 366 0. 3UU 

0.072 O.O69 0.055 O.O76 

0.070 0.032 O.OiH 0.01*2 

0.046 

0.126 
0.280 

0.021 

19.1  16.8   30.7 

27.9 

Width of sighting 
notch in open rear 
sight: 

Depth of sighting notch 
In open rear sight: 

Diameter of aperture 
In rear sight: 

Diameter of aperture 
disc In rear sight: 

Sight radius with 
open sights: 

Sight radius with 
aperture rear sight: 
Line of sight to for- 2.3 
ward end of comb 
(sight set for about 
hO yards)f: 

5*A gold-colored sight mounted on a ramp. The rear surface of the bead Is flat. 
A silver-colored sight mounted on a ramp and protected by a hood.  The rear surface 
of the bead Is flat. 
°A gold-colored sight mounted on a ramp.  The rear surface of the bead Is convex. 
aA silver-colored sight mounted on a ramp and protected by a hood.  The rear 
surface of the bead is convex. 

«A spherical ivory-colored sight. 
fWlth factory sights. 

21,7 

2.0 

0.501 

15.9  15.6 

27.3 

1.8  1.6 1.6   2.0 1.4 

0.07U 

0.365 

26.8 

2.3 



Table I,  (con'd) 

Field and reticle characteristics of telescope sights 

Field, inches Reticle Size, 
Sight      at 100 yards       Reticle type      minutes of angle 

IX 98? Cross hair k 
2.5X Uli7 Cross hair 0,$ 
8X 1U8 Cross hair 0,3 

2.2.3 Bead Sight Designed by Ithaca Gun Company. The Ml rifle front 
sight was modified to incorporate a red lucite bead. The lucite bead has 
a diameter of 0.10 inch and it is mounted in a metal post having a width of 
0,19 inch. The lucite, which has a length of 0.5)7 inch, is exposed at the 
top for 0.35 inch. Both ends of the lucite are spherical, 

2.2.U Post Sight Designed by Ithaca ^un Conpany, The Ml sight was 
modified by replacing the metallic post with one of red lucite. The 
width of the lucite post is 0,090 inch, 

2.2.5 Miltilite Sights. The miltilite sights, fabricated at Springfield 
Armory and based on U, S. Anry Infantry School prototypes, each consist 
of a spherical member assembled to a post which is hinged to the standard 
Ml sight. The purpose of the spherical member is to reflect light. The 
spherical member of the rear sight has a diameter of 0.093 inch and that 
of the front sight a diameter of ClI^O inch. The width of the rear sight 
post is 0,130 inch and that of the front sight is 0.252 inch. 

! 
2«2.6 Twenty-Power Telescope Sight. A 20X Lyman Super Targetspot 

telescope sight was used in test 12. The cross-hair type reticle has a 
width of 0,15 minute, 

2,3 Targets 

A photograph is attached as page C-15 (Appendix C) which shows the 
types of targets used in this test, 

2,U Jet Black 

Jet Black is marketed by Kenfield Products, San Clements, Calif,, 
in a 6-ounce can. The following statement is printed on the can: »»Jet Black 
is scientifically confounded to stop glare," The material is sprayed from 
the can in liquid form and it dries quickly to form a black finish, 

2,5 U, S, Army Signal Corps Viewer, PH558/TFP 

This viewer, which has a magnification of 10 power, was used for 
measuring targets. 



2.6 Individuals 

Information on the Individuals who participated In this test Is given 
in Table II. 

Table II. 

Name. 

Shooter Designation: 

Information on Individuals Employed in Test 

D. R. Davis    G. E. Hendricks 

Physical Characteristics 
As«. 
Height, ft. In. 
Wt, lb. 
Shoulder used to support butt. 
Eyesight corrected. 

Experience 
Hunting: 

Shotgun. 
Smallbore rifle. 
High-power rifle. 

Military Marksmanship training. 
NRA Competitions: 

Smallbore gallery. 
Smallbore prone. 
High-power rifle. 

Other 

aTemporary rating. 

35 
5 10 
175 

Right 
No 

Yes 
Yes 
Yes 
Navy 

Master 
Expert 

B 

35 
5 10 
l6o 

Right 
No 

Yes 
Yes 
Yes 
Navy 

Expert* 
Master 
Expert 

D. R. Smith 

C 

39 
5 11 
135 

Right 

Yes 
Yes 
Yes 
No 

Expert 
Expert 

Small Arms Firing Small Arms   Small Arms 
School, Camp    Firing School, Firing 
Perry, Ohio     Camp Perry,   School, Camp 

Ohio        Perry, Ohio 

3.  DETAILS OF TEST 

3.1 Procedure 

The test plan was approved in April 1956 but numerous delays in con- 
ducting the test were encountered.  It was planned initially to conduct most of 
the test phases under controlled illumination, but since these facilities were 
not made available in 1957, the test was started in November 1957 using natural 
illumination.  The test ,was suspended after the completion of two test phases 
When the test was resumed in September i960 it was necessary to replace two of 
the three participants.  Therefore, test phases one and two were again con- 
ducted.  A controlled-illumination facility was made available at the latter 
date and it was used in the effect-of-illuminatlon test phase. 



The sighting-error recorder was set up, as for the previous test, 
^i0^ 5fclllties which w6«5 available.  The Frankford Arsenal machine rest, on 
which the sight holder was mounted, was located at a firing position within 
Building Hümber 350.  The direction of sighting was southwest;  An attempt 
was made to minimize the effect of changing light conditions by erecting a 
cover over the target holder, thus eliminating direct sunlight from the target 
The area between the sighting target and the framework supporting the cover 
was covered with paper of the same type as the target so the individual con- 
ducting the test could align the target with no points other than the sights. 
The  first individual to conduct an exercise aligned the sights on the target, 
which was positioned in its center of movement, by adjusting the sights and 
machine rest.  The locks on the machine rest were then set and no further 
adjustment was made on the rest or sights during the remainder of the test, 
except where a change was required by a change in sights. 

Each of the three individuals employed in the test conducted a 
sufficient number of exercises to become acquainted with the operation of 
the sighting-error recorder. Each exercise consisted of ten trials  A 
standard procedure was used in conducting each exercise.  The target boar-5 

was moved to its extreme point in a different direction at the start of each 
trlax. For example, the board was at its one o'clock position for the first 
trial, at its two o'clock position for the second trial, at its four o'clock 
position for the third trial, etc.  On each trial the target was positioned 
so as to require both horizontal and vertical adjustment to bring it into the 
desired alignment. The Individual attempted to make the alignment of sights 
and target as precise as possible, without limitations on time.  When he 
was satisfied with the alignment he operated a switch which recorded the 
target location for that trial.  Individuals were rotated after each ten-trial 
exercise to minimize fatigue. An individual was positioned at the target 
during each exercise to move the target to an extreme position after each 
trial and to check the location of the trial. 

Various target measurements were recorded to determine the dispersion 
of each ten-trial exercise about its center and the variation of the center 
from exercise to exercise.  Weather data were recorded. 

The level of illumination was determined with a General Electric 
Type PR-1 exposure meter. For each reading the meter was held at a distance 
of four feet from the target and it was pointed toward the target  The 
meter was calibrated to permit the brightness in candles per square foot to 
be determined.  A graph which permits the meter reading to be converted to 
candles per square foot is included in Appendix B. 

Since the groups were generally too small to be measured with precision 
using a scale graduated to 0.1 inch the group was placed on a 10-power viewer 
and a plot was made.  The plot was then measured.  This method permitted an 
accuracy in measurement of 0. 01 inch. 



i«^Äii-??
t,^JSf0,*h 7 and te8t n ^^ conducted with the facility 

dieted in i,H?^ldl^NÜa,ber 350 a8 described previously.  Test 8 wa^con- 
ducted In Building 7h6  under controlled Illumination  Parallel «^ J 

ll«h?fL fi-9?v.r ?S^S U8ed between sight8 and tar«e* to InsSe unl??ra 
äf excises ?o? fac^e^f^1"86* ^^  ü ^ Ss between t^« p^ts. 
level« n? f^, ? !f    * *** ^^ conducted In order, according to 

tnÜ 1  i-Llufinatlon but the test was expanded to Include two lower level« 
At the lowest level of illumination the target was barely visible ^th! 

3.2 Results 
1    ■    — 

Complete test results are contained In Appendix B  Ihe following 

MR - Mean radius. 
MVD - Mean vertical deviation. 
MED) - Mean horizontal deviation. 
EVD - Extreme vertical deviation. 
EHD - Extreme horizontal deviation. 
ES - Extreme spread. 

Range - 100 yards. 
Light - natural daylight. 
Front Sight - 0. llO-lnch-dlameter aperture 
Rear Sight - 0.046-lnch-dia»ter aperture 
Distance Between Sights - 2h  Inches. 
Distance Between Rear Sight and Eye - 2 inches 
Target - lOO-yard NRA smallbore rifle (Ö-inch-diameter aiming point). 

Results are summarized in Table III, 

10 



Day 

1 

Average 

2 

Average 

3 

Table III.  Test I.  Consistency of Sighting Error 

Individual      MR     MVP   MHD     EVD  EHD 

A 
B 
C 

A 
B 
C 

A 
B 
C 

Average 

Averages for three days 

Average 

A 
B 
C 

0.070 
.1^9 
.085 
.101 

.077 

.166 

.100 

.Ilk 

.060 

.092 

.084 

.079 

.069 

.136 

.090 

.098 

o.okk 
.118 
.052 
.071 

.058 

.126 

.058 

.081 

.0k6 

.060 

.055 

.054 

.01*9 

.101 

.055 

.068 

0.046 
.067 
.062 
.058 

.okk 

.090 

.070 

.068 

.030 

.058 

.050 

.0h6 

,072 
,061 
058 

0.18 
.52 
.20 
.30 

.21 

.52 

.21 

.31 

.21 

.26 

.26 

.24 

,20 
,^3 
,22 
28 

0.17 
.29 
.22 
.23 

.16 

.36 

.25 

.26 

.12 

.22 

.23 

.19 

.15 

.29 

.23 

.22 

ES 

0.22 
.56 
.27 
.35 

.22 

.55 

.28 

.35 

.22 

.31 

.29 

.27 

.22 

.28 

.32 

The test data show some variation In dispersion as well as In group 
center between Individuals and also for a given Individual from exercise to 
exercise and from day to day.  In general there Is a reduction In dispersion 
with experience.  The reduction In dispersion which is attributed to 
learning was also observed in the test conducted in 1957 (these test data 
are attached as Appendix C. 

Weather was expected to have an effect on the sighting error, but 
facilities which would be free of the effects of weather were not available 
for this test. The variation in light intensity within the range of that 
in effect during the conduct of this test did not affect the dispersion 
noticeably.  However, a change in the group center in the vertical direction 
was observed with a change in temperature.  This was possibly caused by 
expansion of the brass bar which supported the sights.  The bar was Initially 
fixed at two points and expansion of the bar would be expected to be 
accompanied by rome bending.  The facility was modified on 27 June 1961 by 
installing roller bearings at the front support to permit free expansion 
of the bar.  Tests 9, 10, and 12 were conducted with this modified facility. 

11 



four s^ü'i'sÄ'sssireach 8iM of aperture -eaoh °f 

Range - xOO yards. 
Light - natural daylight. 
Rear Sight - 0. Oif6-inch-diaineter aperture 
Distance Between Sights - 3k  inches 
Distance Between Rear Sight and Eye'- 2 inches 
Target - 100-yard HRA smallbore rifle (6-inch-diameter aiming point). 

A summary of results is given in Table IV. 

Table IV.  Test 2.  Effect of Size of Front-Sight Aperture 

MR     MVD   MHD    EVD    EHD    ES 

By   Day: Aperture 
.Day 

1 

Diameter 

O.O65 
.O85 
.095 
.110 
.125 
.1U0 

Average 

2 .065 
.065 
.095 
.110 
.125 
.140 

Average 

3 .065 
.085 

, .095 
.110 
.125 
.11*0 

Average 

k .065 
.085 
.095 
.110 
.125 
.140 

Average 

0.195 0.134 0.116 0.46 
.113 .080 .O63 .35 
.121 .078 .076 .32 
.084 .064 .043 .27 
.088 .069 .041 • 25 
.074 .050 .045 .18 
.112 .079 .064 .30 

.151 .107 .086 .48 

.130 - .095 .074 .31 

.077 .054 .044 .23 

.085 .067 .041 .30 

.066 .043 .043 .18 

.069 .038 .049 .13 

.096 .067 .056 .27 

.201 .125 .129 .61 

.119 .076 .075 .31 

.108 .088 .049 • 33 

.067 .049 .033 .22 

.078 .051 .049 .21 

.094 .072 .047 .28 

.111 .077 .064 .33 

.208 .132 .137 .60 

.073 .049 .041 .22 

.091 .061 .055 .21 

.O69 .052 .039 .20 

.061 .040 .037 .17 

.O69 .054 .033 .20 

.095 .O65 .057 .27 

0.44 
.25 
.28 
.18 
.15 
.19 
.25 

.32 

.31 

.22 

.12 

.17 

.22 

.23 

.51 

.31 

.19 

.15 

.19 

.20 

.26 

.50 

.17 

.26 

.14 

.16 

.11 

.22 

0.57 
.39 
.36 
.31 
.25 
.22 
.35 

.51 

.40 

.24 

.31 

.20 

.23 

.32 

.63 

.42 

.34 

.25 

.24 

.31 

.36 

.67 

.23 

.31 

.21 

.20 

.21 

.30 

12 



By Indivldual: 
Individ"  Aperture 
ual     Diameter 

Table IV (Cont'd) 

MR MVD MHD EVD EHD ES 

Average 

B 

Average 

Average 

O.O65 
.O85 
.095 
.110 
.125 
.140 

.O65 

.O85 

.095 

.110 

.125 

.lh0 

.O65 

.O85 

.095 

.110 

.125 

.140 

0.162 
.087 
.072 
.048 
.055 
.059 
.080 

.24? 

.135 

.124 

.092 

.089 

.092 

.130 

.158 

.104 

.103 

.089 

.075 

.079 

.101 

0.114 
.053 
.057 
.o4o 
.038 
.045 
.058 

.154 

.110 

.091 

.080 

.069 

.062 

.09h 

.lOk 

.062 

.064 

.055 

.045 

.054 

.064 

0.087 
.060 
.034 
.021 
.036 
.029 
.044 

.166 

.059 

.070 

.037 

.042 

.053 

.071 

• 099 
.070 
.064 
.059 
.050 
.048 
.065 

Average for Three Individuals and Four Days: 

Average 

.065 

.O85 

.095 

.110 

.125 

.140 

.189 

.109 

.100 

.076 

.073 

.077 

.104 

,124 
.075 
.070 
.058 
.051 
.054 
.072 

.117 

.063 

.056 

.039 

.042 

.044 

.060 

0.42 
.26 
.22 
.16 
.14 
.14 
.22 

.75 

.41 

.34 

.36 

.28 

.25 

.40 

.44 

.22 

.26 

.22 

.18 

.21 

.26 

.54 

.30 

.27 

.25 

.20 

.20 

.29 

0.32 
.22 
.14 
.08 
.12 
.12 
.17 

.63 

.24 

.30 

.14 

.19 

.21 

.28 

.37 

.32 

.26 

.22 

.20 

.21 

.26 

.44 

.26 

.24 

.15 

.17 

.18 

.24 

0.43 
.31 
.22 
.16 
.16 
.15 
.24 

.82 

.43 

.42 

.37 

.30 

.30 

.44 

.53 

.34 

.30 

.28 

.21 

.27 

.32 

.60 

.36 

.31 

.27 

.22 

.24 

.33 

In test 2 both the individual and the front-sight aperture were 
changed between each exercise and because of manufacturing tolerances between 
sight and aperture,a the group-center data Include an additional variable  A 
graph (Figure 1) shows the effect of size of front-sight aperture on dispersion 
The results of the 1957 test (data are included in Appendix C) are similar 
to those of the recent test.  The moat effective diameter of front-sight 
aperture under the conditions of this test was between 0,110 and 0.140 inch. 

aSince the inserts are made by production methods and they are readily inter- 
changeable in the hood, some variation in size among inserts is expected. 

13 
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I'2'3    Test 3l Effect of Size of Rear-Sight Aperture.  Three Individuals 
each conducted one ten-trial exercise with each size of aperture on each of 
four days under the following conditions: 

Range - 100 yards. 
Light - natural daylight. 
Front Sight - 0.125-inch-diameter aperture. 
Distance Between Sights - 3!». inches. 
Distance Between Rear Sight and Eye - 2 inches. 
Target - 100-yard NRA smallbore rifle (6-inch-diameter aiming point). 

A summary of results is given in Table V. 

Table V.  Test 3. Effect of Size of Rear-Sight Aperture 

By D«y:  Aperture 
Dajr     Diameter      MR     MVP    MHD    EVD EHD ES 

Average 

2 

Average 

3 

Average 

h 

Average 

0.030 
.038 
.CA2 
.0U6 
.050 
.058 

.030 

.038 

.0U2 

.01*6 

.050 

.058 

.030 

.038 

.042 

.01*6 

.050 

.058 

.030 

.038 

.01*2 

.01+6 

.050 

.058 

0.092 
.050 
.051* 
.053 
.067 
.078 
.066 

.072 

.051* 

.01*8 

.051 

.063 

.071 

.060 

.079 

.062 

.058 

.076 

.072 

.091 

.073 

.070 

.055 

.060 

.070 

.050 

.063 

.061 

0.066 
.022 
.032 
.035 
.01*6 
.056 
.01*3 

.051 

.03I* 
• 039 
.029 
.037 
.01*3 
.039 

.OH 

.039 

.01*0 

.01*2 

.01*7 

.051* 

.01*1* 

.051 

.039 

.01*2 

.01*1* 

.031* 

.031* 

.01*1 

0.01*7 
.039 
.033 
.035 
.035 
.01*1* 
.039 

.039 

.033 

.021* 

.033 

.01*2 

.01*7 

.036 

.053 

.033 

.037 

.053 

.01*2 

.061 

.01*6 

.039 

.032 

.033 

.01*3 

.029 

.01*8 

.037 

0.30 
.08 
.11* 
.11* 
.17 
.23 
.18 

.22 

.15 

.16 

.11* 

.13 

.20 

.17 

.22 

.17 

.15 

.17 

.19 

.20 

.18 

.19 

.13 

.19 

.16 

.16 

.11* 

.16 

0.17 
.11* 
.12 
.15 
.15 
.16 
.15 

.16 

.11* 

.10 

.15 

.16 

.19 

.15 

,22 
.12 
.15 
.18 
.18 
.23 
.18 

.16 

.11* 

.11 

.20 

.11 

.18 

.15 

O.31 
.15 
.18 
.19 
.19 
.25 
.21 

.21* 

.18 

.17 

.17 

.18 

.23 

.20 

.2i|. 

.21 

.18 

.20 

.21* 

.28 

.22 

.22 

.19 

.21 

.22 

.17 

.20 

.20 

15 



Table V. (Cont'd) 

ual___   Diameter      MR     MVP      ^HD     EVD     EHD     ES 

By Individual: 
Individ-  Aperture 

A       0.030 O.O67 O.OU? 0.038 0.20 0.16 0.22 
•038 .055 .028 .038 .10 .Ik .15 
•OM .0W .037 .02^ .14 .11 .16 
•oW .048 .031 .032 .10 .12 .13 
• 25? -^i -oss .030 .15 .13 .18 
.058 .058 .037 .038 .15 .13 .18 

AveraS« .055 .036 .033 .Ik .13 .17 

■        .030 .074 .054 .036 .23 .17 .24 
.038 .060 .044 .030 .16 .11 .20 
.<*2 .070 .051 .038 .20 .14 .23 
.046 .082 .049 .052 .20 .20 .24 
•050 .072 .049 .041 .20 .16 .22 
.058 .080 .OSS .049 .21 .19 .24 

Avora8« .073 .050 .041 .20 .16 .23 

C        .030 .092 .058 .060 .27 .21 .29 
.038 .051 .028 .036 .12 .16 .19 
•<*2 .047 .026 .032 .13 .10 .16 
.0*« .058 .032 .040 .15 .19 .21 
.050 .064 .040 .041 ,14 .14 .18 
.058 .088 .048 .063 .22 .25 .30 

Average .067 .039 .045 .17 .10 .22 

Average for Three Individuals and Pour Day«: 

.030 .078 .053 .044 .23 .18 .25 
•038 .055 .033 .034 .13 .14 .18 
•0^2 .055 .038 .032 .16 .12 .18 
•0^ .062 .038 .041 .15 .17 .20 
.050 .063 .041 .037 .16 .15 .20 
.058 .076 .047 .050 .19 .19 .24 

Average .065 .042 .040 .17 .16 .21 

Figure 2 shows the effect of size of rear-sight aperture on dispersion. 
The graph shows that the dispersion increases rapidly as the aperture size is 
decreaied "below the most effective size and somewhat less rapidly as the aperture 
size is increased above the most effective size.  The most effective aperture 
diameter for the conditions and individuals employed in this test was between 
0. 038 and 0.046 inch. 

16 
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■J'2«^ Test 4. Effect of Size of Aiming Point.  Three individuals each 
conducted one ten-trial exercise with each target-sight combination on each 
of four days under the following conditions: 

Range - 100 yards. 
Light - natural daylight. 
Rear Sight - 0. CA-6-inch-diameter aperture. 
Distance Between Sights - 3^ inches. 
Distance Between Rear Sight and Eye - 2 inches. 

A summary of results is given as Table VI. 

Table VI. Test k.    Effect of Size of Aiming Point 

By D«ar:  Aperture  Aiming Point 
Dajr     Diameter   Diameter   MR   MVP   MHD   EVD   EHD   ES 

1 0.075 2.9 0.100 0.065 0.066 0.26 0.21 0 29 
'100 2.9 .080 .05U .Ökk .19 .18 .26 
.125 2.9 .083 .062 .01^6 .24 .19 .27 
•125 6.0 .057 .0^1 .033 .16 .12 .18 
•125 8.1 .060 .039 .038 .16 .16 .18 
• 125 12.0 .091 .063 .053 .2k .22 .30 

Avera«e .078 .054 .OVT .21 .18 .25 

2 -OTS 2.9 .087 .052 .060 .16 .2k .27 
•100 2.9 .06k .Okl .039 .16 .17 .22 
•1*5 2.9 .082 .059 .Qkk .zk .17 .26 
•125 6.0 .071 .0^9 .ObO .19 .18 .22 
•125 8.1 .079 .065 .034 .27 .11 .2k 
•125 12.0 .087 .052 .060 .19 .22 .24 

Avera«0 .078 .053 .046 .20 .13 .24 

3 .075 2.9 .128 .075 .088 .28 .37 .41 
•100 2.9 .065 .041 .043 .15 .18 .21 
•125 2.9 .095 .072 .047 .27 .20 .31 
•125 6.0 .060 .042 .036 .22 .17 .25 
•185 8.1 .071 .050 .037 .22 .19 .25 
.125 12.0 .124 .076 .083 .33 .35 .41 

Average . 090 .059 .056 .24 .24 .31 

k                  •075 2.9 .095 .048 .069 .22 .28 .32 
• 100 2.9 .084 .067 .040 .21 .12 .23 
• 125 2.9 .102 .069 .060 .28 .21 34 
^25 6.0 .064 .038 .045 .15 .18 *20 
• 125 8.1 .080 .046 .056 .20 .19 26 
.125 12.0 .116 .081 .061 .33 .27 !38 

Average . 090 .058 .055 .23 .21 .29 

18 



By Individual: 

Indi- 
vidual 

Aperture 
Diameter 

Table VI  (Cont'd) 

Aiming Point 
Diameter MR MVD MED EVD BED ES 

Average 

B 

Average 

Average 

0.075 
.100 
.125 
.125 
.125 
.125 

.075 

.100 

.125 

.125 

.125 

.125 

.075 

.100 

.125 

.125 

.125 

.125 

2.9 
2.9 
2.9 
6.0 
8.1 

12.0 

2.9 
2.9 
2.9 
6.0 
8.1 

12.0 

2.9 
2.9 
2.9 
6.0 
8.1 

12.0 

0.098 
.054 
.083 
.0k6 
.061+ 
.110 
.076 

.130 

.097 

.110 

.083 

.084 

.097 

.100 

.080 

.067 

.080 

.060 

.069 

.106 

.077 

0.0^9 
.01+1+ 
.062 
.03h 
.01+5 
.072 
.051 

.080 

.069 

.081+ 

.052 

.057 

.061+ 
,068 

.052 

.038 

.050 

.01+1 

.01+8 

.068 

.050 

Average for Three Individuals and Four Days: 

Average 

.075 

.100 

.125 

.125 

.125 

.125 

2.9 
2.9 
2.9 
6.0 
8.1 

12.0 

.102 

.073 

.091 

.O63 

.072 

.101+ 

.081+ 

.060 

.050 

.066 

.01+2 

.050 

.068 

.056 

0.076 
.026 
.01+1 
.025 
.038 
.070 
.01+6 

.086 

.03h 

.056 

.053 

.01+7 

.051+ 

.058 

.050 

.01+5 

.050 

.037 

.039 

.069 

.01+8 

.071 

.01+2 

.01+9 

.038 

.OlH 

.061+ 

.051 

0.18 
.16 
.21+ 
.13 
.17 
.30 
.20 

.31 

.25 

.3h 

.22 

.28 

.27 

.28 

.19 

.13 

.19 

.18 

.20 

.25 

.19 

.23 
,18 
,26 
,18 
,21 
27 
22 

0.27 
.10 
.18 
.10 
.12 
.31 
.18 

.36 

.19 

.22 

.21+ 

.20 

.22 

.21+ 

.20 

.20 

.18 

.15 

.17 

.27 

.20 

.28 

.16 

• 19 
.16 
.16 
.26 
.20 

0.31 
.18 
.28 
.11+ 
.18 
.35 
.21+ 

.1+1 

.30 

.37 

.28 

.28 

.32 

.33 

.25 

.22 

.21+ 

.22 

.26 

.32 

.25 

.32 

.23 

.30 

.21 

.21+ 

.33 

.27 

It was expected that the most advantageous size of aiming point is 
dependent on the size of front-sight aperture used.  Therefore, to demonstrate 
this point, two additional aperture sizes were used in conjunction with one 
size of aiming point.  Graphs are attached (Figures 3 and 1+) which show the 
effect on dispersion of the size of aiming point when using a 0.125-inch 
diameter front-sight aperture, and of the size of front-sight aperture when 
using a 2. 9-inch-diameter aiming point.  While the smallest dispersion in 
this test phase was obtained with a 6-inch-diameter aiming point and a 
0.125-inch-dlameter front-sight aperture it is possible that other combinations 
of target and aperture front sight would permit a dispersion as small or 
smaller. 
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3.2.5 Test 5.  Effect of Position of Rear-Sight Aperture.  Three 
individuals each conducted one ten-trial exercise with each aperture-distance 
combination under the following conditions: 

Range - 100 yards. 
Light - natural daylight. 
Front Sight - 0.125-inch-diameter aperture. 
Distance Between Eye and Front Sight - 36 inches. 
Target - 100-yard NRA smallbore rifle (6-inch-cli^neter aiming point). 

A summary of results is given as Table VII. 

Table VII. Test 5. Effect of Position of Rear-Sight Aperture 

  
Individ-  Rear-Sight Aperture 
ual       Diameter 

Rear Sight to Eye = 1.0 inch 
A 0.020 
B .020 
C .020 

Average 

A .030 
B .030 
c        .030 

Average 

A .034 
B .034 
c        .03^ 

Average 

A .038 
B .038 
c        .038 

Average 

A .01+2 
B ,0^2 
C .042 

Average 

A .01+6 
B .01+6 
C .01+6 

Average 

MR MVD MHD EVD EHD ES 

0.128 0.071 0.079 0.23 0.1+6 0.1+6 
.112 .070 .079 .29 .31 .32 
.225 .105 .176 .39 .73 .73 
.155 .082 .111 .30 .50 .50 

.063 .031+ .01+1+ .13 .18 .19 

.080 .01+8 .01+9 .19 .21+ .27 

.079 .039 .055 .15 .21+ .25 

.071+ .01+0 .01+9 .16 .22 .21+ 

.081 .057 .01+9 .17 .22 .22 

.096 .078 .01+0 .26 .11+ .27 

.01+6 .026 .037 .10 .11+ .16 

.071+ .051+ .01+2 .18 .17 .22 

.037 .021 .032 .10 .10 .12 

.126 .101 .070 .29 .23 .35 .01+3 .029 .027 .09 .09 .10 

.069 .050 .01+3 .16 .11+ .19 

.01+6 .027 .037 .13 .18 .22 

.108 .078 .065 .26 .21 .30 

.101 .051 .081 .20 .32 .38 

.O85 .052 .061 .20 .21+ .30 

.057 .029 .01+8 .09 .16 .17 

.110 . 071 .080 .25 .26 .36 

.051+ .031 .01+5 .11 .16 .16 

.071+ .01+1+ .058 .15 .19 .23 
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Table VII (Cont'd) 

Individ- Rear-Sight Aperture 
ual Diameter MR MVD MHD EVD EHD ES 

Rear Sight to Eye - 2. 0 inches 

A 0.030 0.070 0.059 0.033 0.22 0.10 0.21* 
B .030 .137 .117 .059 .1*7 .23 .1*9 
c .030 .090 .060 .050 .20 .20 .20 

Average .099 .079 .OVf .30 .18 .31 

A .034 .0k9 .027 • 033 .12 .15 .17 
B .03k .076 .063 .03^ .26 .20 .28 
C .03U .068 .021 .058 .13 .21* .21* 

Average .06U .037 .01*2 .17 .20 .23 

A .038 .031 .025 .011 .10 .08 .13 
B .038 .067 .0^7 .01*6 .13 .15 .17 
C .038 .082 .062 .01*9 .21* .18 .30 

Average .060 .0^5 .035 .16 .11* .20 

A .01+2 .028 .017 .022 .09 .12 .12 
B .Ök2 .089 .058 .057 .25 .13 .26 
C .Cik2 .050 .031 .035 .10 .09 .11 

Average .056 .035 .038 .15 .11 .16 

A .01*6 .086 .05^ .057 .17 .16 .22 
B .(A6 .085 .062 .01*7 .21* .17 .26 
C .A6 .060 .01*0 .036 .11* .16 .18 

Average . 077 .052 .01*7 .18 .16 .22 

A .050 .01+9 .026 .01*2 .10 .16 .17 
B .050 .063 .0^9 .031* .11* .15 .17 
C .050 .071 .055 .068 .21 .26 .27 

Average .061 .0^3 .01*8 .15 .19 .20 

Rear Sight to Eye - 3.0 inches 

A .03^ .036 .026 ,016 .10 .05 .10 
B .034 .082 .062 .050 .30 .21 .36 
C .03^ .067 .039 .01*7 .13 .16 .22 

, Average .062 .0^2 .038 .19 .11* .23 

A .038 .0^9 .025 .035 .08 .21 .22 
B .038 .092 .065 .050 .26 .22 .27 
C .038 .038 .026 .025 .10 .13 .13 

Average .060 .039 .037 .15 .19 .21 
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Table VII (Cont'd) 

Indivld- 
ual 

A 
B 
C 

A 
B 
C 

Rear-Sight Aperture 
Diameter       MR 

A 
B 
C 

A 
B 
C 

o.ote 
.ote 
.0»f2 

Average 

.0J6 

.046 

.0lf6 
Average 

.050 

.050 

.050 
Average 

.050 

.058 

.058 
Average 

0.062 
.074 
.071 
.069 

.051 

.071 

.103 

.075 

.057 

.076 

.066 

.066 

.06^ 

.094 

.08^ 

.081 

MVP 

0.01*8 
.062 
.01*9 
.053 

.030 

.052 

.095 

.059 

.038 

.0^9 

.032 
,mo 
.öki 
.075 
.054 
.057 

MHD 

0.032 
.037 
.039 
.036 

.032 

.035 

.035 

.031* 

.033 

.051 

.Okh 

.0k2 

.01*3 

.053 

.01*6 

EVD 

0.23 
.26 
.15 
.21 

.12 

.28 

.32 

.21* 

.11* 

.13 

.15 

.1»* 

.13 

.35 

.19 

.22 

0.11 
.15 
.22 
.16 

.12 

.19 

.18 

.16 

.12 

.26 

.17 

.10 

.18 

.18 

.27 

.21 

ES 

0.24 
.27 
.21* 
.25 

.13 

.29 

.37 

.26 

.15 

.28 

.18 

.20 

.19 

.35 

.30 

.28 

Rear Sight to Eye - 1*. 0 laches 

A 
B 
C 

A 
B 
C 

A 
B 
C 

A 
B 
C 

A 
B 
C 

.038 

.038 

.038 
Average 

.01*2 

.01*2 

.01*2 
Average 

.01*6 

.01*6 

.01*6 
Average 

.050 

.050 

.050 
Average 

.051* 

.051* 

.051* 
Average 

.01*7 

.120 

.061 

.076 

.036 

.052 

.078 

.055 

.020 

.10»» 

.088 

.071 

.099 

.093 

.01*8 

.080 

.060 

.097 

.068 

.075 

.030 

.093 

.01*1 

.055 

.020 

.023 

.01*8 

.030 

.015 

.089 

.059 

.051* 

.059 

.056 

.022 

.01*6 

.029 

.079 

.01*9 

.052 

.033 

.052 

.032 

.039 

.028 

.039 

.052 

.01*0 

.012 

.038 

.062 

.037 

.068 

.055 

.038 

.051* 

.01*7 

.01*1 

.01*5 

.01*1* 

.11 

.50 

.18 

.26 

.11* 

.10 

.23 

.16 

.07 

.1*0 

.19 

.22 

.25 

.27 

.08 

.20 

.16 

.30 

.17 

.21 

.12 

.20 

.18 

.17 

.09 

.11 

.26 

.15 

.07 

.20 

.21 

.16 

.23 

.22 

.11* 

.20 

.20 

.20 

.15 

.18 

.11* 

.50 

.18 

.27 

.11* 

.12 

.26 

.17 

.08 

.1*0 

.26 

.25 

.25 

.28 

.11* 

.22 

.20 

.31 

.22 

.21* 

21* 



Table VII (Cont'd) 

Individ- Rear-Sight Aperture 
ual Diameter MR 

0.053 

MVD 

0.032 

MHU 

0.039 

EVD 

0.12 

EHD 

0.16 

ES 

A 0.058 0.17 
B .058 .079 .060 .036 .29 .12 .30 
C .058 .090 .042 .068 .17 .25 .25 

Average .074 .045 .048 .19 .18 .24 

Rear Sight to Eye - 8.0 Inches 

A .ote .128 .094 .073 .33 .27 .37 
B .0^2 .165 .133 .O67 .63 .25 .63 
C .ote .090 .051 .064 .19 .26 .27 

Average .128 .093 .068 .3 .26 .42 

A .050 .079 .054 .049 .26 .15 .27 
B .050 .131 .103 .075 .40 .29 .49 c .050 .091 .045 .071 .25 .23 .26 

Average .100 .067 .065 .30 .22 .34 

A . 058   .082 .065 .050 .24 .21 .32 
B .058 .112 .103 .024 .35 .15 .35 C .058 .184 .119 .118 .58 .44 .69 

Average .126 .096 .064 .39 .27 .45 

A .065 .098 .076 .054 .39 .16 .39 B .O65 .150 .113 .077 .50 .34 .53 C .O65 .219 .125 .150 .46 .70 .79 
Average .156 ,105 .094 .45 .40 .57 

A .075 .165 .124 .093 .46 .36 .54 
B .075 .181 .144 .080 .63 .36 .64 
C .075 .237 .199 .088 .67 .51 .68 

Average .19h .156 .087 .59 .41 .62 

A .1^0 .290 .169 .226 .68 .89 1.09 
B .11+0 .204 .164 .090 .61 .37 0.63 
C .1^0 .351 .204 .221 .92 1.02 1.16 

Average .282 .179 .179 .74 O.76 0.96 

Rear Sight to Eye ■ 16.0 inches 

A .105 .279 .182 .172 •.85 O.56 0.86 
B .105 .312 .255 .126 1.02 0.48 1.02 
C .105 .326 .190 .256 O.58 0.93 1.20 

Average .306 .209 .185 0.82 0.66 1.03 
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Table VII (Cont'd) 

Indlvid- 
ual 

A 
B 
C 

A 
B 
C 

A 
B 
C 

A 
B 
C 

A 
B 
C 

Rear-Sight Aperture 
Diameter  

0.110 
.110 
.110 

Average 

.120 

.120 

.120 
Average 

.130 

.130 

.130 
Average 

.11*0 

.IhO 

.IkO 
Average 

.WO 

.1*80 

.1*80 
Average 

MR MVD MHD EVD 

o. 151* 0.058 
. 210 .117 
• 317 .286 
.227 .151* 

.21*3 

.21*1 

.369 

.281* 

• 193 
.230 
.1*03 
.275 

.196 

.11*3 

.210 

.183 

.106 

.11*0 

.21*9 

.165 

. 272 .11*2 

. 192 .11*2 
•^33 .331 
.299 .205 

.690 

.366 

.592 

.51*9 

.1*98 

.307 
.1*85 
.1*30 

0.133 0.28 
. Ihl 0. 50 
. no 0.99 
. 130 0.59 

.110 0.75 

.161* 0.61* 

.267 0.81 
• 180 0.73 

. 119 0.37 

.11*9 0.66 

.261* 1.00 

.177 0.68 

.219 0.55 

.106 0.60 

.222 1. 03 

.182 0.73 

. 31*3 2. 62 

. 11*0 1.20 

.319 1. 87 

.267 1.90 

EHD 

0.50 
0.55 
0.1*1* 
0,50 

0.1*8 
0.51 
1.17 
0.72 

0.60 
0.66 
1.02 
0.76 

0.79 
0.39 
1.27 
0.82 

1.27 
O.63 
1.26 
1.05 

ES 

0.51 
0.57 
0.99 
O.69 

0.79 
O.65 
1.26 
O.90 

0.60 
O.70 
I.07 
0.79 

0.81* 
0.61 
1.36 
0.9I* 

2.65 
1.20 
2.25 
2.30 

the mmt adva^georp^i?^^^ ^VJf the problem of detennlnlng 
Picture obtalned*£a not reSln .onstanrf^vL^l0^^ beCaU8e the 8^ht 

vhen the diameter of the rear-aLh? ™+, for various distancee of the rear sight 
from the eye.  Therefore T^ÄnS^f6 i8 ^^^^x^al  with the distance 

All Individuals reported that the sights used with th« ifi i^ 

caSS a hkd^e^^11"18 rep0rted that the U8e of «** «^t combination 
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3.2.6 Test 6.  Effect of Distance of Front Sight from Eye. Three 
Individuals each conducted one ten-trial exercise at each of six sight 
positions on each of four days under the following conditions: 

Range - 100 yards. 
Light - natural daylight. 
Rear Sight - 0. OW-inch-diameter aperture. 
Distance Between Rear Sight and Eye - 2 Inches. 
Target - 100-yard NRA smallbore rifle (6-lnch-diaineter aiming point). 

A summary of results is given in Table VIII. 

T&ble VIII.  Test 6. Effect of Distance of Front Sight from Eye 
By i*ys 

Front-Sight Aperture Aperture 
Day from Eye Diameter MR MVD MHD EVD JÜUD ES 

1 10.0 0.035 0.321 0.199 0.214 0.78 0.80 0.99 
20.0 .075 .151 .070 .116 .29 .43 .50 
30.0 .105 .082 .055 .048 .21 .20 .26 
3^.0 .125 .075 .059 .034 .22 .15 .24 
ko.o .140 .056 .034 .034 .12 .13 .15 
48.0 .170 .060 .043 .028 .13 .15 .17 

Average .124 .077 .079 .29 .31 .38 

2 10.0 .035 .340 .252 .179 .98 .71 1.11 
20.0 .075 .122 .060 .098 .26 .34 0.37 
30.0 .105 .081 .048 .056 .20 .23 0.25 
3^.0 .125 .071 .035 .057 .15 .24 0.26 
ko.o .140 .049 .032 .030 .15 .12 0.17 
1*8.0 .170 .066 .025 .055 .11 .21 0.22 

Average .122 .075 .079 .31 .31 0.40 

3 10.0 .035 .408 .270 .249 1.07 .90 1.14 
20.0 .075 .103 .059 .074 0.19 .32 0.35 
30.0 .105 .049 .026 .037 0.11 .13 0.15 
3^.0 .125 .057 .030 .045 0.11 .17 0.18 
1+0.0 .140 .060 .030 .047 0.13 .19 0.21 
kd.O .170 .060 .027 .047 0.13 .18 0.20 

Average .123 .074 .083 0.29 .32 0.37 

k 10.0 .035 .384 .303 .190 0.98 .82 1.09 
20.0 .075 .088 .063 .051 0.24 .24 0.31 
30.0 .105 .057 .037 .037 0.14 .15 0.18 
3^.0 .125 .064 .034 .045 0.12 .18 0.19 
40.0 .140 .048 .026 .034 0.11 .12 0.15 
48.0 .170 .046 .024 .034 0.10 .13 0.16 

Average .114 .081 .065 0.28 .27 0.35 
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By Individual: 
Indl- Front-Sight Aperture 
vidual    from Eye  

Table VIII (Cont'd) 

Aperture 
Diameter MR MVD MSP      EVD  EHD ES 

Average 

B 

Average 

Average 

10.0 
20.0 
30.0 
3^.0 
hO.O 
kB.O 

10.0 
20.0 
30.0 
3^.0 
1*0.0 
48.0 

10.0 
20.0 
30.0 
34.0 
40.0 
48.0 

0.035 
.075 
.105 
.125 
.140 
.170 

.035 

.075 

.105 

.125 

.140 

.170 

.035 

.075 

.105 

.125 

.140 

.170 

O.275 
.150 
• 075 
.066 
.051 
.052 
.112 

.358 

.093 

.067 

.082 

.064 

.064 

.121 

.456 

.105 

.060 

.052 

.044 

.058 

.129 

Average for Three Individuals and Four Days: 

Average 

10.0 
20.0 
30.0 
34.0 
40.0 
48,0 

.035 

.075 

.105 

.125 

.140 

.170 

.363 

.116 

.067 

.067 

.053 

.058 

.121 

0.195 
.081 
.048 
.042 
,027 
.027 
.070 

,040 
,030 
,030 
.077 

0.144 O.76 
.114 .31 
.047 
.044 
.036 
.034 
.070 

.19 

.14 

.12 

.11 

.27 

0.62 
.42 
.20 
.19 
.14 
.14 
.28 

.280 .171 .95 .70 

.055 .061 .23 .27 

.038 .048 .18 .17 

.050 . 052 .19 .20 

.044 .036 .17 .16 

.034 .044 .14 .20 

.084 .069 .31 .28 

.293 .310 1.15 1.11 

.054 . 079 0.19 0.30 

.040 . O38 0.12 0.16 

.027 . 040 0.11 0.16 

.020 . 038 0.09 0.13 

.029 .044 0.10 0.16 

.077 .092 0.29 0.34 

.256 . 208 0.96 0.81 

.063 .085 0.24 0.33 

.042 .044 0.16 0.18 
.045 0.15 
. 036 0.13 
,041 0.12 
. 076 0. 29 

0.18 
0.14 
0.17 
0.30 

0.84 
.49 
.24 
.21 
.17 
.17 
.35 

1.07 
O.32 
0.22 
0.28 
0.19 
0.22 
O.38 

1.34 
0.34 
0.18 
0.17 
0.14 
0.17 
0.39 

1.08 
O.38 
0.21 
0.22 
0.17 
0.19 
O.38 

In this test phase the diameter of the front-sight aperture used 
for each sight distance was proportional with the distance from the eye to 
provide a uniform sight picture.  A graph is attached (Figure 12) to show 
the effect of the distance of the front sight from the eye. The data show 
that the sighting error increases as the distance from the front sight is 
decreased from about 40 inches. 
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3.2.7 Test 7. Effectiveness of Various Sights.  Three Individuals each 
conducted four ten-trial exercises with each type of sight under the 
following conditions: 

Range - 100 yards. 
Light - natural daylight. 
Target - 100-yard MRA smallbore rifle (6-lnch-dlaaoter aiming point). 

A Buamary of results is given as Table IX. 

Table IX. Test 7. Effectiveness of Various Sights 

Exercise No.    Weapon    MR    MVP    MHD   EVD    EHD 

1 
2 
3 
k 

Average 

1 
2 

Average 

1 
2 

I 
Average 

1 
2 
3 
k 

Average 

1 
2 
3 
h 

Average 

1 
2 
3 
1* 

Average 

Ml 

M2 

ML2 

mh 

mo 

Wh 

ES 

0.217 0.150 0.137 0.50 0.3k O.67 
.272 .217 .132 0.81 0.53 0.86 
.247 .184 .109 1.05 0.42 1.08 
.233 .189 .106 0.76 0.44 0.83 
.2U2 .185 .121 0.78 0.48 0.86 

.284 .220 .131 0.92 0.51 0.96 

.366 .308 .152 1.29 O.65 1.34 

.351 .265 .160 1.23 0.64 1.26 

.353 .279 .170 1.30 0.7h 1.41 

.338 .268 .153 1.18 0.64 1.24 

.680 .3^1 .489 1.48 1.81 1.99 

.719 .352 .525 1.46 1.88 2.13 

.691 .560 .301 1.98 1.38 2.31 
•fl6 .301 .432 1.42 1.81 2.09 
.666 .388 .^37 1.58 1.72 2.13 

.272 .214 .119 0.9h 0.48 0.97 

.296 .249 .125 0.91 0,43 0.95 

.243 .191 .125 0.70 0.50 0.74 

.226 .179 .106 0.73 0.41 0.75 

.260 .208 .119 0,82 0.46 0.85 

.556 .436 .241 1.90 0.93 1.98 

.517 .4oo .249 1.40 1.08 1.72 

.^59 .358 .195 1.73 O.85 1.76 

.366 .252 .203 1.08 0.81 1.16 

.474 .362 .222 1.53 0.92 1.66 

.^99 .33^ .302 1.31 I.23 1.64 

.3^ .236 .187 1.01 0.79 1.08 

.486 .39^ .225 1.47 O.92 1.68 

.5^7 .^57 .211 2.00 0.82 2.08 

.469 .355 .231 1.45 0.94 1.62 
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Table IX (Cont'd) 

Exercise No. 

1 
2 
3 
k 

Average 

1 
2 
3 
k 

Average 

2 

i 
Average 

Weapon 

2 
3 
k 

Average 

2 
3 
k 

Average 

2 
3 

Average 

MR MVD MHD EVD EHD ES 

M99 0.k99 0.410 O.209 1.60 1.01 1.86 
.^52 .363 .208 1.29 0.80 1.40 
.491 .393 .234 1.66 0.76 1.78 
.513 .383 .275 1.54 1.01 I.69 
.489 .387 .232 1.52 0.99 1.68 

Mt60 .540 .433 .244 1.87 1.06 2.01 
.41? .344 .165 1.37 O.76 1.43 
.490 .391 .204 1.42 0.78 1.45 
.618 .512 .296 2.07 1.13 2.31 
.516 .420 .227 1.68 0.93 1.80 

M760 with .326 1.73 .246 0.75 0.89 0.96 
aperture • ^ ^ 

sight 
.240 .175 .122 0.79 0.52 0.82 
.282 .194 .164 0.84 0.66 0.91 
.291 .260 .107 O.83 0.39 0.91 
.285 .200 .160 0.80 0.62 0.90 

MTöO with .179 .116 .118 0.46 0.51 0.59 
IX telescope 

• ^^ w» •• 

.192 .149 .098 
0.61 

0.42 O.65 
.226 .159 .138 0.57 0.72 
.222 .138 .149 0.52 O.58 0.64 
.205 .140 .126 0.54 0.52 O.65 

Mr60 .140 .086 .061 0.31 0.32 0.43 
with 2. 5X 
telescope 

.076 .053 .043 O.25 0.20 O.26 

.091 .041 .076 0.17 0.28 0.31 

.110 .069 .070 O.29 0.34 0.43 

.104 .062 .068 O.26 0.28 O.36 

W760 .058 .033 .042 0.12 0.15 0.17 
with 8x tele- 

»• •"» 

scope 
.057 .037 .036 0.13 0.14 0.18 
.050 .034 .030 0.15 0.12 0.16 
.047 .026 .033 0.10 0.15 0.17 
.053 .032 .03.5 0.12 0.14 0.17 
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Table IX (Cont'd) 

Individual Weapon 

ML 

MR 

0.257 
.216 
.254 
.2k2 

MVD 

0.180 
.165 
.210 
.185 

mo 

0.155 
.110 
.098 
.121 

EVD 

0.75 
0.62 
0.97 
0.78 

EHD 

0.58 
0.1f8 
0.38 
0.1f8 

ES 

A 
B 
C 

Average 

0.8if 
0.68 
1.06 
0.86 

A 
B 
C 

Average 

M2 • 315 
.389 
.312 
.339 

.232 

.318 

.251* 

.268 

.166 

.llf9 

.llf5 

.153 

1.08 
1.33 
l.llf 
1.18 

0.66 
0.61 
O.63 
O.63 

1.16 
1.38 
1.19 
1.2Jf 

A 
B 
C 

Average 

ML2 .80lf 
.573 
.623 
.667 

.392 

.373 

.If 01 

.389 

.579 

.333 

.398 
All 

1.60 
1.46 
I.69 
1.58 

2.16 
1.46 

1.12 

2.60 
1.81 
1.99 
2.13 

A 
B 
C 

Average 

KLk .311* 
.222 
.2^3 
.260 

.259 

.178 

.187 

.208 

,13k 
.106 
.117 
.119 

O.96 
0.73 
0.76 
0.82 

0.50 
0.1f2 
O.lflf 
0.1f5 

1.00 
0.77 
O.78 
O.85 

A 
B 
C 

Average 

KJO .371 
.61*5 
.k06 
.klh 

.238 

.531* 

.311 

.361 

.234 

.238 

.19h 

.222 

O.96 
2.26 
1.37 
1.53 

0.90 
1.08 
0.78 
0.92 

1.16 
2.39 
l.lf2 
1.66 

A 
B 
C 

Average 

M9U .38U 
.511 
.512 
.1*69 

.259 

.411 

.396 

.355 

.223 

.236 

.234 

.231 

I.09 
1.53 
1.72 
I.lf5 

0.91 
0.98 
0.92 
0.94 

1,3k 
l.lk 
1.78 
1.62 

A 
B 
C 

Average 

M99 .1+27 
.525 
.511* 
.hÖ9 

.320 

.422 

.U19 

.387 

.236 

.2lf0 

.218 

.231 

1.22 
1.66 
1.70 
1.53 

0.88 
O.83 
0.98 
0.90 

1.35 
1.84 
1.86 
1.68 

A 
B 
C 

Average 

M760 .585 

.510 

.516 

.521 

.333 

.If 06 
,k20 

.210 

.2lf0 

.232 

.227 

2.llf 
1.38 
1.52 
1.68 

0.86 
0.99 
0.9if 
0.93 

2.27 
1.53 ■ 
1.60 
1.80 
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Table IX (Cont'd) 

Indivi- 
dual Weapon 

M760 
with aperture 

sight 

MR 

0.202 

.366 

.285 

MVD 

0.114 

.273 

.215 

MHD 

0.144 

.197 

.138 

EVD 

0.52 

1.02 
0.8? 

EHD 

0.54 

0.77 
0.3k 

ES 

A 

B 
C 

0.66 

1.12 
0.92 

Average .2dk .201 .160 0.80 0.62 0.90 

i Wl60 
with IX tele- 

.212 .151 .128 0.59 0.52 0.68 

B 
C 

scope 
.192 
.212 

.12k 

.lk7 
.127 
.122 

0.48 
0.54 

0.55 
0.50 

0.61 
0.66 

Average .205 .141 .126 0.54 0.52 O.65 

A 

J 
C 

MTöO 
with 2. 5X 

telescope 

.108 

.091 

.Ilk 

.058 

.064 

.064 

.079 

.048 

.076 

0.24 

0.26 
0.26 

0.32 

0.24 
O.29 

0.35 

0.34 
0.38 

Average .10k .062 .068 O.25 0.28 O.36 

A 

B 
C 

Kr60 
with 8x 
telescope 

.065 

.0^9 

.0^5 

.033 

.033 

.032 

.050 

.029 

.026 

0.12 

0.14 
0.12 

0.18 

0.14 
0,11 

0.20 

0.18 
0.14 

Average .053 .033 .035 0.13 0.14 0.17 

A graph is attached (Figure 13) which shows a comparison of 
effectiveness of the various types of sights used in this test phase. 
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3.2.8 Test 8. Effect of Illumination. Three Individuals each conducted 
two 10-trlal exercises with each of nine sights at six levels of Illumination 
under the following conditions: 

Range - 90 yards. 
Target - reduced 100-yard NRA smallbore rifle (5.1*-lnch diameter 

aiming point). 

A sunmary of results Is given In Table X. 

Table X. Test 8 . Effect of Illumination 

Light 
Exercise Intensity 

No. (Candles/sq 

1th Standard Sights 

MR MVD MHD EVD EHD ES 

Ml Rifle w 

1 0.3 0.688 o.vr^ OA05 1.63' 1.72 2.10 
2 0.3 .556 .1*0 .21h 1.75 1.09 1.87 

Average .622 .^57 .3^0 1.69. 1.40 1.98 
1 2.1 .232 .199 .092 0.71 0.34 0.74 
2 2.1 .228 .178 .112 0.64 0.48 0.71 

Average .230 .188 .102 0.68 0.41 0.72 
1 3.* .257 .218 .115 O.76 0.45 0.84 
2 3 A .261 .231 .083 1.09 0.37 1.09 

Average .259 .22k .099 0.92 0.41 O.96 
1 9.2 .311 .272 .098 1.15 0.39 1.16 
2 9.2 .232 .207 .078 0.64 0.31 0.64 

Average .272 .2^0 .088 0.90 0.35 0.90 
1 18.5 .178 .113 .115 0.45 0.52 0.60 
2 18.5 .190 .151 .085 0.54 O.36 0.61 

Average .18k .132 .100 0.50 0.44 0.60 
1 28.2 .181 .133 .099 0.54 0.33 0.61 
2 28.2 .251 .208 .105 0.73 0.44 0.79 

Average .216 .170 .102 0.64 O.38 0.70 
Light 

Intensity 
(Candles/sq ft) MR MVD MHp EVD EHD ES 

Ml Rifle with Studard Sight« 
A 0.3 0.568 0.467 0.285 1.68 1.30 2.07 
B 0.3 .606 Mh .328 1.68 1.42 2.13 
C 0.3 .691 .hkQ .406 1.71 1.50 1.76 

Average .622 M6 .3^0 1.69 1.41 1,99 
A 2.1 .191 

.2^6 
.158 .076 0.62 0.32 0.68 

B 2.1 .188 .129 0.70 0.55 0.73 
C 2.1 .253 .219 .100 O.72 O.36 O.76 

Average n .230 .188 .102 0.68 0.41 0.72 



Light 
Intensity 

Individual (Candles/sq ft) MR 

A 3.h 0.186 
B 3.4 .296 
C 3.h .296 

Average .259 A 9.2 .190 
B 9.2 .281+ 
C 9.2 .3I+O 

Average .271 
A 18.5 .138 
B 18.5 .164 
C 18.5 .250 

Average .184 
A 28.2 .136 
B 28.2 .226 
C 28.2 .288 

Average 

Light 

.217 

Exercise Intensity 
No. (Candles/sq ft) MR 

Table X (Cont'd) 

MVD 

0.147 
.246 
.280 
.221+ 
.I63 
.239 
.317 
.21+0 
.102 
.092 
.202 
.132 
.107 
.162 
.21+2 
.170 

MHD 

MVD MHD 

Ml Rifle with Standard Rear and Ithaca Post Front Sights 

1 
2 

Average 
1 
2 

Average 
1 
2 

Average 
1 
2 

Average 
1 
2 

Average 
1 
2 

Average 

0.3 
0.3 

2.1 
2.1 

3.4 
3.4 

9.2 
9.2 

18.5 
18.5 

28.2 
28.2 

.1+28 

.602 

.515 

.343 

.300 

.322 

.244 

.215 

.230 

.249 

.244 

.246 

.361 

.250 

.306 

.323 

.258 

.290 

.294 

.332 

.313 

.248 

.249 

.248 

.178 

.152 

.165 

.215 

.182 

.198 

.328 

.188 

.258 
,306 
.193 
.250 

.243 

.443 

.343 

.177 

.133 

.155 
,142 
.126 
.134 
.085 
.127 
.106 
.099 
.130 
.114 
.063 
.121 
.092 

EVD 

EVD 

EHD 

0.086 0.73 0.30 
.126 0.94 0.51 
.084 1.10 0.1+2 
.099 0.92 0.1+1 
.070 0.68 0.26 
.112 O.76 0.46 
.081+ 1.24 0.34 
.089 O.89 0.35 
.077 0.1+2 0.32 
.112 0.29 0.50 
.111 O.78 O.50 
.100 O.50 0.1+1+ 
.065 O.38 0.26 
.126 O.56 O.50 
.116 O.98 O.38 
.102 0.64 O.38 

EHD 

1.28 1.24 
1.25 1.65 
1.26 1.44 
0.92 0.64 
0.98 0.51 
0.95 O.58 
0.71 0.50 
0.58 0.45 
0.64 0.1+8 
O.96 0.32 
0.75 0.49 
0.86 0.1+0 
1.30 0.37 
0.82 0.56 
1.06 0.46 
1.07 0.30 
1.00 0.42 
1.01+ 0.36 

ES 

0.74 
1.01 
1.16 
0.97 
0.68 
0.77 
1.26 
O.90 
0.44 
0.54 
O.83 
0.60 
0.42 
O.70 
O.98 
0.70 

ES 

1.64 
1.82 
1.73 
1.12 
1.04 
1.08 
0.84 
O.62 
0.73 
0.97 
0.79 
0.88 
1.30 
O.94 
1.12 
1.10 
1.02 
1.06 
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Table X (Cont'd) 

Individual (Candles/sq ft)   MR    MVP    MHD        EVD    EHD    ES 

1.26 1.33 1.58 
1.08 1.72 1.80 
1.U5 1.28 1.80 
1.26 1.1* 1.73 
0.83 O.38 0.8^ 
0.78 O.jk 1.11 
1.2h O.62 1.29 
0.95 O.58 1.08 
0.46 0.32 0.46 
0.78 0.66 O.98 
0.70 0.45 0.74 
0.65 O.kB 0.73 
0.86 0.2k 0.86 
0.80 0.52 0.84 
0.90 0.46 0.94 
O.85 O.Ul 0.88 
0.88 0.38 0.88 
1.06 0.54 1.14 
1.2k 0.47 1.33 
1.06 0.46 1.12 
1.20 0.31 1.20 
1.13 0.33 1.16 
0.78 0.45 0.82 
1.0^ O.36 1.06 

A 0.3 0.471 0.294 O.283 
B 0.3 .580   .285 .462 
C 0.3 .494  .360 .28U 

Avera«e .515  .313 .343 
A 2.1 .234 .188 .106 
B 2.1 .367 .250 .228 
C 2.1 .364 .308 .132 

Average .322 .249 .155 
A 3.4 .158 .106 .090 
B 3.4 .308 .214 .191 
C 3.4 .224 .174 .120 

Average .230 .165 .134 
A 9.2 .207 .176 .072 
B 9.2 .258 .182 .138 
0 9.2 ,274 .238 .107 

Average .246 .199 .106 
A I8.5 .224 .184 .086 
B I8.5 .326 .268 .142 
0 1Ö.5 .365 .320 .116 

Average .305 .257 .115 
A 28.2 .315 .292 .064 
B 28.2 .309 .268 .090 
C 28.2 .248 .188 .122 

Average .291 .249 .092 

Light 
Exercise Intensity 

No.      (Candles/sq ft)   MR MVP MHD   EVD    EHD   Eg 

MI Rifle with Standard Rear and Ithaca Bead Front Sights 

1 0.3 .712 .605 .283 2.57 1.03 2.58 
A 

2 0.3 .551 .k3k .25b 1.57 1.03 l.« 
Average .632 .520 .270  2.07   I.03  2.20 

1 2.1 .348 .295 .120  1.02   0.54  I.09 
.  2 2.1 .242 .168 .157  0.64   0.66  0.79 
Average .295 .232 .120  O.83   0.60  0.94 

1 3.4 .257 .192 .128  0.71   O.58  0.82 
2 3.4 .252 .187 .132 O.78 O.50 0.87 

Average .254 .190 .150  0.74   0.54  0.84 
1 9.2 .217 .157 .101 0.78 0.43 O.83 

A 
2 9-S -S2? .160 .126 0.66 0.52 0.79 

Average . .222 .168 .114  O.72   0.48  0.6l 
i 1§.5 .233 .162 .128  0.73   0.57  0.92 

.  2 18.5 .231 .132 .156  0.55    0.75  O.Bl 
Average .232 .147 .1^2 0.6k 0.66  0.86 

o £§*£ •?31 •lUo •*&  0.59   0.51  0.74 2 28.2 .163 .103 .090 0.55 0.39-0.56 
Average . 197 .122 .120  0.57    0.45  O.65 

41* 



Table X (Cont'd) 

Light 
Intensity 

Individu al  (Candles/sq ft) MR     MVD    MHD   EVD 

nd Ithaca Bead Front Sights 

EHD ES 

Ml Rifle with Standard Rear a 

A 0,3 o.vn O.Mf6 0.126 1.52 0.46 1.54 
B 0.3 .720 .513 .374 2.26 1.50 2.68 
C 0.3 .701 .600 .310 2.41 1.12 2.41 

Average .631 .520 .270 2.07 1.03 2.21 
A 2.1 .3^2 .306 .096 l.ll 0.46 1.12 
B 2.1 .302 .21k .162 0.66 0.73 0.82 
C 2.1 .2ifl .nk .128 O.72 0.60 0.90 

Average .295 .231 .129 O.83 0.60 0.95 
A 3 A .290 .264 .080 0.92 O.36 0.93 
B 3,1* .215 .141 .143 0.5^ 0.54 0.66 
C 3,h .260 .163 .166 O.76 0.72 0.96 

Average .255 .189 .130 0.71+ 0.54 O.85 
A 9.2 .11*0 .110 .074 0.46 0.32 0.50 
B 9.2 .236 .154 .158 O.58 0.66 0.81 
C 9.2 .290 .241 .108 1.12 0.45 1.14 

Average .222 .168 .113 0.72 0.48 O.82 
A 18.5 .157 .115 .079 0.66 0.35 0.68 
B 18.5 .295 .160 .208 0.61 0.97 0.98 
C 18.5 .2Mt .166 .139 0.68 0.67 0.94 

Average .232 .147 .142 0.65 0.66 0.87 
A 28.2 .128 .074 .082 0.38 0.34 0.44 
B 28.2 ,198 .084 .152 0.43 0.54 0.58 
C 28.2 .267 .207 .125 0.91 0.47 0.92 

Average 

Light 

.198 .122 .120 0 57 0.45 0.65 

Exercise Intensity 
No. (Candles/sq ft) 

with Multilite Sights 

MR MVD ME© EVD EHD Mfl 

ML Rifle 

1 0.3 .906 .676 .502 2.56 1.98 3.00 
2 0.3 .815 .577 .515 2.18 2.20 2.91 

Average .860 .626 .508 2.37 2.09 2.96 
1 2.1 .^78 .333 .279 1.34 1.03 1.51 
2 2.1 .1*35 .293 .262 1.21 1.22 1.43 

Average .U56 .313 .270 1.28 1.12 1.47 
1 3.^ .5^1 .372 .334 1.21* 1.35 1.62 
2 3.h .522 .353 .292 1.47 1.01 1.59 

Average .532 .362 .313 1.36 1.18 1.60 
1 9.2 .596 .^34 .298 1.84 1.28 1.96 
2 9.2 .595 .409 .343 1.72 1.21 1.75 

Average .596 .422 .320 1.78 1.24 1.86 
1 18.5 .556 .398 .301 1.74 1.20 1.87 
2 18.5 .50U .286 .344 1.09 1.41 1.54 

Average .530 .342 .322 1.42 1.30 1.70 
1 28.2 .557 .344 .337 1,34 1.64 1.85 
2 28.2 .^57 .206 .354 0.91 1.37 1.44 

Average .507 .275 .346 1.12 1.50 1.64 
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Table X (Cont'd) 

Light 
Intenaity 

Individual      (Candles/sq ft) MR MVD MHD EVD EHD ES 

Ml Rifle with Multlllte Sights 

A 2*3 0.5JA 0.310 0.395 
.504 

1.21+ 1.50 1.70 B 0.3 0.938 .736 2.42 2.32 3.21 
C 0.3 1.100 .832 .625 3.44 2.45 3.95 

Average 0.861 .626 .508 2.37 2.09 2.95 A 2.1 .388 .248 .238 1.12 1.10 1.30 
B 2.1 .350 .207 .248 0.82 0.92 1.06 
C 2.1 .632 .484 .325 1.90 1.36 2.06 

Average .^57 .313 .270 1.28 1.13 1.47 
A 3.* .516 .399 .252 1.44 0.96 1.48 
B 3.^ .384 .198 .271 O.76 1.20 1.20 
C y,k .69k .1+90 .1+16 1.86 1.38 2.12 

Average .531 .362 .313 1.35 1.18 1.60 
A 9.2 .586 .471+ .262 1.76 1.00 1.76 
B 9.2 .1+08 .228 .291 1.00 1.14 1.20 
C 9.2 .792 .561+ .409 2.60 1.60 2.60 

Average .595 .422 .321 1.79 1.25 1.85 
A 18.5 .530 .264 .393 1.20 1.54 1.71 B 18.5 .272 .177 .180 0.60 0.74 0.88 
C 18.5 .788 .585 .394 2.46 1.61+ 2.53 Average .530 .342 .322 1.42 1.31 1.71 A 28.2 .1+60 .180 .360 0.9^ 1.61 1.63 
B 28.2 .lf04 .240 .280 O.98 0.96 1.19 C 28.2 .658 .406 .398 1.46 1.95 2.12 

Average 

Light 

.507 .275 .346 1.13 1.51 1.65 

Exercise Intensity i 

No. (Candles/SQ ft)       MR 

with Qpen Hunting Sights 

MVD MHD EVD EHD ES 

M94 Rifle 

1 0.3 O.890 0.731 0.365 3.17 1.36 3.22 
2 0.3 1.158 .960 .537 3.87 1.92 3.88 

Average 1.024 .81+6 .451 3.52 1.64 3.55 
1 2.1 0.1+36 .370 .165 1.45 0.62 1.51 
2 2.1 .1+24 .373 .144 1.84 0.69 1.88 

Average .1+30 .372 .154 1.64 0.66 1.70 
1 3.1» .452 .409 .143 1.40 0.59 1.45 
2 3.k •?2i .459 .199 1.57 0.75 1.61+ 

Average .1+86 .1+31* .171 1.48 O.67 1.54 
1 9.2 .326 .254 .11+9 1.10 O.63 1.22 
2 9.2 .459 .1+05 .166 1.1a O.63 1.42 

Average .392 .330 .158 1.26 O.63 1.32 
1 18.5 .345 .283 .121+ 1.31 O.58 1.49 
2 18.5 .508 .477 .129 1.64 0.62 1.66 

Average .1+26 .380 .126 1.48 0.60 1.58 
1 28.2 .335 .275 .153 1.08 0.54 1.10 
2 28.2 .334 .277 .150 1.00 0.55 1.07 

Average .334 .276 .152 1.04 0.54 1.08 
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Table X (Cont'd) 

Light 
Intensity 

Individual  (Candles/sq ft} 

M94 Rifle with Open Hunting Sights 

MR 

A 
B 
C 

Average 
A 
B 
C 

Average 
A 
B 
C 

Average 
A 
B 
0 

Average 
A 
B 
C 

Average 
A 
B 
C 

Average 

Exercise 
No. 

ML2 Shotgun 

1 
2 

Average 
1 
2 

Average 
1 
2 

Average 
1 
2 

Average 
1 
2 

Average 
1 
2 

Average 

0.3 
0,3 
0.3 

2.1 
2.1 
2.1 

3.4 
3.4 
3.4 

9.2 
9.2 
9.2 

18,5 
18.5 
18.5 

28.2 
28.2 
28.2 

Light 
Intensity 

(Candles/sq ft) 

0.3 
0.3 

2.1 
2.1 

3.4 
3.4 

9.2 
9.2 

18.5 
18.5 

28.2 
28.2 

0.932 
1.116 
1,023 
1.024 
0.354 
.418 
.518 
.430 
.410 
.542 
.508 
.487 
.353 
.321 
.503 
.392 
.396 
.498 
.386 
.42? 
.319 
.316 
.370 
.335 

MR 

0.754 
1.061 
O.908 

.884 

.594 

.739 

.732 

.442 

.587 

.536 

.378 

.457 

.609 

.492 

.550 

.451 

.466 

.458 

MVD 

MVD 

MHD 

MHD 

EVD 

0.706 0.466 2.82 
.976 .424 4.06 
.856 
.846 

.463 

.451 
3.69 
3.52 

.311 .131 1.28 

.323 .191 1.69 ,m .140 1.96 

.372 .154 1.64 
,386 .114 1.45 
.451 ,234 1.44 
.464 .165 1.57 
.434 ,171 1.49 
.326 .110 1.18 
.247 .158 0.93 
.416 .204 I.65 
.330 .157 1.25 
.374 .082 1.50 
.413 ,194 1.41 
.353 .104 1.52 
.380 .127 1.48 
.278 .125 1.03 
.260 .141 1.05 
.290 .189 1.04 
.276 .152 1.04 

3.573 0.395 
.888 .434 
.730 .414 
.596 .530 
.426 .314 
.511 .422 
.567 .344 
.340 .236 
.454 .290 
.370 .282 
.241 .238 
.306 .260 
.325 .432 
.378 .250 
.352 .341 
.301 .304 
.316 .270 
.308 .287 

EVD 

2.00 
3.33 
2.66 
2.09 
I.65 
I.87 
1.98 
1.38 
1.68 
I.65 
1.02 
1.34 
1.31 
1.64 
1.48 
1.12 
1.24 
1.18 

EHD 

1.66 
I.63 
1.64 
1.64 
O.56 
.86 
.56 
.66 
.49 
.82 
.70 
.67 
.46 
.65 
.74 
.62 
.46 
.90 
.45 
.60 
.52 
.46 
.65 
.54 

EHD 

1.39 
2.08 
1.74 
1.92 
1.23 
1.58 
1.44 
0.84 
1.14 
1.12 
0.88 
1.00 
1.76 
0.99 
1.38 
1.06 
l.ll 
1.08 

ES 

2.84 
4.06 
3.75 
3.55 
1.30 
1.78 
2.00 
I.69 
1.47 
1.48 
1.68 
1.54 
1.20 
1.08 
1.68 
1.32 
1,50 
1,67 
1.56 
I.58 
1.08 
I.07 
1.10 
1.08 

ES 

2.14 
3.59 
2.86 
2.65 
1.84 
2.24 
2.13 
1.42 
1.78 
1.71 
1.28 
1.50 
2.08 
1.88 
1.98 
1.32 
1.55 
1.44 
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Table X (Cont'd) 

Light 
Intensity 

Individual  (Candles/sq ft)  MR 

M12 Shotgun 

A 
B 
C 

Average 
A 
B 
C 

Average 
A 
B 
C 

Average 
A 
B 
C 

Average 
A 
B 
C 

Average 
A 
B 
C 

Average 

Exercise 
No. 

0.3 
0.3 
0.3 

2.1 
2.1 
2.1 

3.^ 
3 A 
3.k 

9.2 
9.2 
9.2 

18.5 
18.5 
18.5 

28.2 
28.2 
28.2 

0.719 
0.612 
1.392 
0.908 
.776 
.5^2 
.898 
.739 
.586 
,k8k 
.690 
.587 
Mi 
.362 
.513 
.^57 
.730 
.368 
.551+ 
.551 
.611 
.325 
.kko 
.^59 

Light 
Intensity 

(Candles/sq ft)      MR 

MTöO Rifle with 1-X Telescope 

1 
2 

Average 
1 
2 

Average 
1 
2 

Average 
1 
2 

Average 
1 
2 

Average 
1 
2 

Average 

0.3 
0.3 

2.1 
2.1 

3.h 
3.h 

9.2 
9.2 

18.5 
18.5 

28.2 
28.2 

O.U58 
.381 
.1+20 
.201+ 
.191 
.198 
.21+1+ 
.189 
.217 
.220 
.173 
.197 
.208 
.160 
.181* 
.280 
.181+ 
.232 

MVP MHD 

0. '«86 
.1+56 

1.250 
0.731 
.575 
.321+ 
.635 
• 511 
.1+72 
.338 
.550 
.1+53 
.275 
.231+ 
.1+06 
.305 
.381+ 
.253 
.1+16 
.351 
.1+1+6 
.166 
.311+ 
.309 

MVD 

0.329 
.269 
.299 
.116 
.121+ 
.120 
.162 
.105 
.131+ 
.121 
.097 
.109 
.136 
.090 
.113 
.180 
.133 
.156 

O.I+36 
.325 
.1+83 
.1+15 
.1+00 
.375 
.1+90 
.1+22 
.258 
.288 
.325 
.290 
.31+1+ 
.205 
.231 
.260 
.51+0 
.227 
.256 
.31+1 
.366 
.21+2 
.252 
.287 

MED 

EVD 

1.98 
1.58 
1+.1+3 
2.66 
2.1+6 
I.l6 
1.99 
1.87 
1.75 
1.30 
1.98 
1.68 
1.21+ 
1.16 
1.60 
1.33 
1.1+2 
1.02 
2.00 
1.48 
1.68 
O.70 
1.16 
1.18 

EVD 

0.266 1.29 
.233 0.99 
.250 1.11+ 
.11+3 0.51 
.ill .1+7 
.127 .1+9 
.11+5 .63 
.131 .1+6 
.138 .51+ 
.151 .1+3 
.131 .38 
.11+1 .1+0 
.137 .53 
.107 .31 
.122 .1+2 
.172 .78 
.095 .1+5 
.131+ .62 

EHD ES 

1.78 2.26 
1.32 1.72 
2.10 1+.62 
1.73 2.87 
1.68 2.66 
1.26 1.1+7 
1.79 2.60 
1.58 2.2h 
0.91+ 1.76 
1.05 1.51 
1.1+2 2.05 
1.11+ 1.77 
1.1+2 1.58 
0.76 1.22 
0.82 I.69 
1.00 1.50 
2.16 2.70 
0.76 1.22 
1.21 2.02 
1.38 1.98 
1.20 1.90 
O.9I+ 1.00 
1.10 1.1+0 
1.08 1.1+3 

EHD ES 

1.10 1.1+8 
0.93 1.25 
1.02 1.36 
O.58 O.69 
.51 .57 
.51+ .63 
.52 .77 
.1+8 .59 
.50 .68 
.69 .73 
.63 .71 
.66 .72 
.55 .70 
.51+ .55 
.51+ .62 
.67 1.02 
.1+1 0.55 
.51+ .78 
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Table X (Cont'd) 
Light 

Intensity 
Individual      (Candles/sq ft} MR 

M760 Rifle with 1-X Teleacope 

A 0.3 0.338 
B 0.3 ,602 
C 0.3 .319 Average .420 
A 2.1 .190 
B 2.1 .240 
C 2.1 .162 

Average .197 A 3.4 .264 
B 3.4 .222 
C 3.4 .164 

Average .2l£ 
A 9.2 .218 
B 9.2 .199 c 9.2 .174 

Average .197 
A 18.5 .276 
B 18.5 .144 
C 18.5 .132 

Average .184 
A 28.2 .348 
B 28.2 .196 
C 28.2 .152 

Average 

Light 

.232 

Exercise Intensity 
No. (Candles/sq ft) MR 

M760 Rifle vlth 2.5-X Telescope 
1 0.3 0.142 
2 0.3 .117 

Average 1 .130 
1 2.1 .057 2 2.1 .062 

Average .060 
1 3.4 .071 
2 3.4 .068 

Average .070 
1 9.2 .078 
2 9.2 .073 Average i 

.076 
1 18.5 .059 
2 18.5 .066 

Average .062 
1 28.2 .084 
2 

Average 
28,2 .055 

.070 

MVD MED 

0.234 0.216 
.432 .376 
.231 .158 
.299 .250 
.104 .126 
.169 .136 
.086 .118 
.120 .127 
.214 .114 
.116 .162 
.070 .138 
.133 .138 
.153 .138 
.116 .136 
.058 .149 
.109 .141 
.177 .182 
.102 .080 
.060 .104 
.113 .122 
.242 .202 
.160 .079 
.068 .120 
.157 .134 

MVD MED 

0.110 0.066 
.102 .042 
.106 .054 
.047 .024 
.044 .036 
.046 .030 
.049 .041 
.052 .031 
.050 .036 
.043 .055 
.063 .027 
.053 .041 
.042 .027 
.053 .028 
.048 .028 
.056 .054 
.049 .022 
.052 .038 

EVD 

1.02 
1.52 
0.90 
1.15 
0.49 
.64 
.34 
.49 
.88 
.47 
.29 
.55 
.56 
.44 
.21 
.40 
.66 
.56 
.25 
.42 
.86 
.74 
.24 
.61 

EVD 

EHD 

0.78 
1.51 
0.76 
1.02 
0.58 
.58 
.48 
.55 
.46 
.62 
.43 
.50 
.71 
.54 
.73 
.66 
.84 
.40 
.40 
.55 
.82 
.31 
.48 
.54 

EHD 

0.42 0.25 
.38 .22 
.40 .24 
.18 .09 
.16 .13 
.17 .11 
.22 .16 
.26 .16 
.24 .16 
.18 .25 
.26 .13 
.22 .19 
.14 .13 
.21 .14 
.18 .14 
.25 .18 
.17 .08 
.21 .13 

ES 

1.04 
2.10 
0.95 
1.36 
0.61 
.72 
.54 
.62 
.90 
.70 
.45 
.68 
.86 
.56 
.74 
.72 

1.02 
0.44 
.40 
.62 

1.08 
0.77 
.50 
.78 

ES 

0.43 
.41 
.42 
.20 
.18 
• 19 
.25 
.30 
.28 
.28 
.28 
.28 
.18 
.22 
.20 
.28 
.18 
.23 
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Table X (Cont'd) 

Light 
Intensity 

(CandXes/s^ ft} Individual  (Candles/sq ft)   MB 

M760 Rifle with 2.5-X Telescope 

A 
a 
c 

Average 
A 
B 
C 

Average 
A 
B 
C 

Average 
A 
B 
C 

Average 
A 
B 
C 

Average 
A 
B 
C 

Average 

Exercise 
No. 

0.3 
0.3 
0.3 

2.1 
2.1 
2.1 

3A 
3.h 
3.h 

9.2 
9.2 
9.2 

18.5 
18.5 
18.5 

28.2 
28.2 
28.2 

Light 
Intensity 

(Candlee/e^ ft) 

M760 Blfle with 8-X Telescope 

1 
2 

Average 
1 
2 

Average 
1 
2 

Average 
1 
2 

Average 
1 
2 

Average 
1 
2 

Average 

0.3 
0.3 

2.1 
2.1 

3.k 

9.2 
9.2 

I8.5 
18.5 

28.2 
28.2 

0.118 
.112 
.160 
.130 
.046 
.076 
.058 
.060 
.054 
.082 
.07k 
.070 
.060 
.068 
.098 
.075 
.043 
.061 
.084 
.062 
.047 
.080 
.080 
.069 

O.065 
.052 
.058 
.039 
.049 
.044 
.058 
.025 
.042 
.031 
.042 
.036 
.030 
.035 
.032 
.023 
.036 
.030 

MVD 

0.100 
.094 
.123 
.106 
.038 
.066 
.032 
.045 
.040 
.062 
.048 
.050 
.050 
.052 
.056 
.053 
.030 
.051 
.061 
.047 
.038 
.070 
.050 
.053 

O.038 
.027 
.032 
.021 
.021 
.021 
.022 
.020 
.021 
.020 
.035 
.028 
.020 
.025 
.022 
.013 
.023 
.018 

MHD 

0.039 
.046 
.078 
.054 
.020 
.028 
.041 
.030 
.021 
.038 
.048 
.036 
.023 
.032 
.068 
.041 
.021 
.020 
.042 
.028 
.025 
.034 
.055 
.038 

0.043 
.040 
.042 
.026 
.038 
.032 
.045 
.013 
.029 
.017 
.016 
.016 
.019 
.021 
.020 
.016 
.022 
.019 

EVD 

0.40 
.35 
.46 
.40 
.14 
.26 
.12 
.17 
.21 
.30 
.22 
.24 
.22 
.21 
.23 
.22 
.14 
.16 
.22 
.17 
.18 
.26 
.20 
.21 

0.16 
.10 
.13 
.10 
.09 
.10 
.09 
.08 
.08 
.09 
.15 
.12 
.08 
.10 
.09 
.05 
.09 
.07 

EHD 

0.22 
.14 
.34 
.23 
.06 
.10 
.16 
.11 
.10 
.16 
.22 
.16 
.10 
.14 
.33 
.19 
.11 
.08 
.20 
.13 
.10 
.12 
.18 
.13 

0.23 
.13 
.18 
.11 
.14 
.12 
.18 
.05 
.12 
.08 
.07 
.08 
.08 
.07 
.08 
.06 
.11 
.08 

ES 

0.42 
.37 
.48 
.42 
.14 
.26 
.17 
.19 
.22 
.32 
.28 
.27 
.24 
.23 
.37 
.28 
.14 
.18 
.28 
.20 
.20 
.26 
.24 
.23 

0.26 
.15 
.20 
.15 
.16 
.16 
.22 
.09 
.16 
.11 
.15 
.13 
.11 
.10 
.10 
.08 
.16 
.12 
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Table X (Cont'd) 

Light 
Intensity 

Individual      (CaadWaq ft) MR MVD MED BVD EHD 

M760 Rifle with 8-X Telescope 

ES 

A 0.3 0.O48 0.032 0.028 0.14 0.09 0.15 B 0.3 .061 .039 .043 .12 .18 .19 C 0.3 .066 .026 .054 .12 .27 .28 
Average .058 .032 .042 .13 .18 .21 

A 2.1 .028 .024 .011 .10 .05 .10 
B 2.1 .042 .023 .030 .10 .14 .16 
C 2.1 .062 .017 .056 .08 .20 .20 Average .044 .021 .032 .09 .13 .15 A 3 A .032 .026 .016 .10 .06 .11 B 3.4 .028 .022 .015 .09 .06 .10 c 3.4 .064 .015 .056 .06 .22 .25 Average .041 .021 .029 .08 .11 .15 A 9.2 .032 .024 .014 .09 .06 .10 
B 9.2 .038 .028 .016 .15 .08 .16 
C 9.2 .040 .031 .020 .12 .10 .12 Average .036 .028 .017 .12 .08 .13 A 18.5 .034 .026 .022 .08 .06 .10 
B 18.5 .034 ,024 .018 .12 .06 .12 
C 18.5 .030 .01? .022 .06 .10 .10 

Average .033 .022 .021 .09 .07 • U 
A 28.2 .036 .028 .016 .12 .06 .14 
B 28.2 .018 .010 .013 .04 .06 .08 
C 28.2 .034 .016 .028 .05 .14 .14 

Average .029 .018 .019 .07 .09 ,12 

Graphs are attached (Figures 14 through 22) vhlch show the effect of 
illumination on dispersion. 
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EFFECT OF ILLUMINATION ON DISPERSION 
Ithaca Post Front and Standard Rear Sight on Ml Rifle 

Dispersion at 90 yards using a 5.4-inch-diameter aiming point. 
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The sighting error is closeay related to the vlalhrmtv of --t«v,+- 

ajj. ievels or illumination because of superior visibility of sl«htB and 
target,    when the magnification of a telescope is «duced 5i JSM %£- 
i i^r"1111 confltant' «»• i"*»» becomes brighter.    A vaUd Sm^rlso; 

f^^f*^88 TTH be n,ade ln «^ t68* *JSK tie l-Tand 2^? J 
magnifications because, lAlle the 2-1/2 X and S-X magnifications veie 

a ^?^rW2LL8ing2Ä^lÄrOPe'  ^ ^ «^^catf^ ^foX^rvlth 
^J^^ .    Jff T*. The2,efore' » smaller sighting error than that 
obtained in this test vould be expected mä a 1-X telescopTSlththe 
size of the variable-power sight used. «scope vaxn -cue 

„,*v, ^      P16^1*11*0» ^«^ ^ont sight «as comparable in effectiveness 
vlth the standard Ml front sight.    A slightly smaller dlBSrsloTws 
fS^i S**™^ ** Ithaca P08* front fl^t «^en vhen^s^ tS 
standard Ml sight at the lowest levels of illumination, but it «Tln- 
ferlor at the higher levels.    The top of this front sight vas oTa vL 
vlth the line of sight and this desl^ permitted a gJaS v^ch^as 
advantageous at the lowest levels of illumination bS undesl^bS at the 
higher levels      The angle of the blade vas altered to ellmSS th^s 
^."'i*11 additiooal *•■* vas conducted at one light levS      The 
modification eliminated the gla« but no improvement In «Sok^e 
was observed at the level of illumination used. perronnance 

The Multillte sights were less effective at all levels of 
Illumination used in this test than the standard Ml rifle  slih^s      airnxm 
at the higher levels of Illumination caused an incise in dfersio^The 
ob^SSd^ä^1364^? Z****^* 'W vas conrjarable STSi 
obtained with the  single bead on an M12 Winchester shotgun      A test was 
fof an^T+f ^ M70 Winchester rif^ vith neither froS^or x^s^t 
for an additional comparison.     The dispersion obtained was onlv sli«htlv 
greater than that obtained with the Multillte sights      TchSS Jn Si« 
ment of about 6 feet at 90 yards was observed beSeei the SSSliL anf" 
regular sights provided on the Multillte sights.     When the regular slS-s 

t'he^afiulSv.81^^/61" USed'  " 0^ec^-ble glare wS^Ldb^ the rear Multillte  sight, especially at the lower elevations, 

^-„.M       ^ h^gh:iy pollshed «ceiver of the M12 shotgun caused an objectionable glare. 



3.2.9 Test 9. Effect of Target. Oliree Individuals each conducted two 
ten-trial exerclsee with each corabination of sight and target Under the 
following conditions: 

Range - 100 yards. 
Light - direct natural daylight. 

A summary of results Is given as Table XI. 

Table XI. Test 9. Effect of Target 

Target MR    MVP   MHD    EVD   EHD   ES 

Standard Sights for Ml Rifle 

NRA. Smallbore Rifle 0.275 0.228 0.118 0.8?   0.»t6  0 93 
Reduced U. S. Military B ,3k6      .292  .139 1.10    .60  1.16 
Reduced Canadian Military .2?^  .231  .118 O.83    M     0.88 
Game .380  .289  .178 1.22    .7k      I.30 

Standard Hear and Modified Ithaca Post for Ml Rifle 

NRA Smallbore Rifle .292  .238  .120 O.98    .56 1,0k 

Match Sights (0.0l|-2-inch-dianiBter aperture rear, 0.125-inch-dlamBter 
aperture front, 3k inches hetveen sights, and 2 Inches between eye 
and rear sight) 

NRA Smallbore Rifle .068  .051  .03U  .22    .15  0.2^ 
Red Fluorescent (6-inch-diameter .088  .058  .052  .26    ^20   [29 
aiming point) 

Reduced U.S. Military B .092  .060  .055  .214-    .22   .2? 
Reduced Canadian Military . 113  ,065  .063  ',3k          '.2k        '38 
Game .152  . l(A  .092 [kk          [36        '.5k 

Match Sights (0.042-lnch-diameter aperture rear, 0.07^-inch-wide post 
front, 34 Inches between sights, and 2 inches betveen eve and rear 
sight)  ■  

Standard NRA Smallbore Rifle .134  .106  .060 .k2          .2k        .k6 
Red Fluorescent (6-inch-dlaiBeter .198 .Ikk      .105  .50   [kk       .58 
aiming point) 

Reduced U.S. Military B .129  .09^  .072  .36    .28   .^0 
Reduced Canadian Military .152  .107  .085 .kk          .3k        '50 
Gan» .250  .168  . ll»4  ,60    [58   [79 

62 



EHD   ES 

Table XI (Cont'd) 

Targe^ MR     MVP    MHD   EVD 

Factory Sights for M9^ Rifle (open rear and bead front) 

NRA Smallbore Rifle 0.335  0.262  0.162 1.1k      0.65  117 
0006 A56  .306  ,27k    1.28  1.19 1.5$ 

6-X Telescopic Sight 

NRA Smallbore Rifle .062   . (A7   .032  0.18  0 13  0 21 
GaiDe .086   .052   .062  0.18  0.22  0.*28 

, ^   Graphs are attached (Figures 23 through 2?) which show that the 
sighting error for a given sight or set of sights is related to the target. 

This test phase further demonstrated that the sighting error is 
closely related to the visibility of sights and target. The variations of 
target had the least effect on the sighting error when the telescope sight 
was used.  The greatest effect of the variations of target was observed when 
sights were used which covered a large part of the target area.  The sights 
on the VSk  rifle, which consist of an open rear and a bead front, gave the 
greatest Increase In dispersion when changing from the NRA smallbore rifle 
to the game target (the two targets used in this test which gave the extremes 
of visibility).  The sights which used a post front sight with an aperture 
rear also gave a large increase in dispersion when changing from the NRA 
smallbore rifle to the game target. 

The smallest dispersion obtained with the aperture front and 
rear sights was obtained with a round aiming point, and it approaches the 
dispersion obtained on this target with the 8-X telescope sight  The 
half-bull-type target (Canadian Military) may permit a smaller sighting 
error than a round bull's-eye when using some military sights which employ 
a post front.  The individuals employed in this test had extensive previous 
experience with a round bull's-eye but no experience with a half-bull and 
therefore some bias to favor the round bull's-eye is expected. 

It was demonstrated in this test as well as in test k  that the 
most advantageous size of aiming point is dependent on the sights used 
It is expected that a smaller dispersion would have been obtained with" the 
telescope sight had a smaller aiming point been used.  A smaller aiming 
point would permit more accurate centering of the cross hairs. 
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3.2.10 Test 10. Effect of Sight Finish. Three Individuals each conducted 
one ten-trial exercise with each sight on each of three days under the 
following conditions: 

Range - 100 yards. 
light - direct natural daylight. 
Target - 100-yard HEA snallbore rifle (6-lnch-dlaaBter aiming point). 

Results are summarized in Table XII. 

Table XII. Test 10. Effects of Sight Finish 

By Day: 

Day     Sight Finish MR   MVP   MHD   EVD    EHD   ES 

1 Normal 
2 Normal 
3 Normal 

Average 

1 Blueing removed. 
2 Blueing removed 
3 Blueing removed 

Average 

1 Soot applied with 
carbide lamp 

2 Soot applied with 
carbide lamp 

3 Soot applied with 
carbide lamp. 

Average 

1 Jet black 
2 Jet black 
3 Jet black 

Average 

1 Normal Ml rear and 
modified Ithaca post 

2 Normal Ml rear and 
modified Ithaca post 

3 Normal Ml rear and 
modified Ithaca post 

Average 

0.290 
.309 
.226 
.275 

0.2kh 
.230 
.nk 
.216 

0.122 
.11*8 
.118 
.129 

0.91 
1.07 
0.62 
0.87 

0.1*0 
.66 
.1*3 
.50 

0.9I* 
1.10 
0.68 
0.91 

.290 

.230 

.33^ 

.285 
« 

.251 

.161 

.27^ 

.229 

.109 

.128 

.151 

.129 

0.91* 
0.60 
1.18 
0.91 

.1*9 

.62 

.58 

.56 

0.99 
0.73 
1.26 
0.99 

.255 .195 .120 0.81 .54 O.89 

.259 .236 .066 0.95 .29 O.96 

.307 .269 .10^ 1.13 .1*5 1.11* 

.27k .233 .097 0.96 .1*3 1.00 

.279 

.262 

.22k 

.255 

.231 

.218 

.164 

.20k 

.125 

.097 

.109 

.110 

.6k 

.87 

.66 

.79 

.50 

.1*5 

.1*3 

.1*6 

.91 

.91* 

.68 

.&k 

.2^2 .190 .107 .76 .50 .78 

.265 .188 .156 .71 .55 .71* 

.355 .306 .130 1.^3 .53 1.51 

.287 .228 .131 0.97 .53 1.01 
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Table XII (Cont'd) 

By Individual: 

Indi- 
vidual Sight Finish MR MVD MHD EVD EHD ES 

A Normal 0.182 0.130 0.109 0.57 0.41 O.63 
B Normal .288 .235 .125 0.88 .47 0.92 
C Normal .356 .282 .155 1.15 .61 1.17 

Average .275 .216 .130 0.87 .50 0.91 

A Blueing removed( .250 .177 .1*1 0.68 .65 0.86 
B Blueing removed" .277 .236 .105 0.94 .42 0.97 
C Blueing removed,' .327 .273 .lk2 1.10 .61 1.14 

Average ^ .285 .229 .129 0.91 .56 0.99 

A Soot applied with 
carbide lamp^ 

.190 .169 .062 0.60 .27 O.62 

B Soot applied with 
carbide lamp 

.326 .279 .lOlf 1.25 .53 1.26 

C Soot applied with 
carbide lamp» 

.305 ' .251 .123 1.04 .47 1.12 

Average .274 .233 .096 0.96 .42 1.00 

A Jet black .218. .182 .089 0.76 .39 0.79 
B Jet black .271 .208 .121 0.80 .47 0.88 
C Jet black .276 .223 .121 0.80 .52 O.87 

Average .255 .20k .110 0.79 .46 O.85 

A Normal Ml rear and 
modified Ithaca 
post 

.231 .181 .111 0.68 .49 O.76 

B Normal Ml rear «nd 
modified Ithaca 

.275 .202 .143 0.89 .57 0.91 

post 
c Normal Ml rear and .356 .301 .140 1.34 .52 1.35 

modified Ithaca 
post 

Average .287 228   .131  0.97 

A graph is attached (Figure 28) which shows that the finish of the 
sight has little effect on dispersion under the conditions of this test. 

It is observed that the dispersion with the sights and target 
exposed to direct sunlight is greater than when both are shaded in natural 
illumination or when used under a high level of artificial illumination 
(comparison of results of tests 7 and 8 with 9 and 10). 
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3. 2.11 Test 11.  Effect of Firing Position and Distance between Line of 
Sight and Stock. Three individuals each conducted one ten-trial exercise 
under each condition on each of three days with metallic sights and on one 
day with a telescopic sight. 

Range - 100 yard?. 
Light - natural daylight. 
Sights - 1. metallic match sights (aperture front and rear). 

2. 8-X telescope sight. 
• Position - prone with tight comb . 

sitting with tight comba. 
prone with loose combb.. 
sitting with loose comb . 

Target - 100-yard NRA smallbore rifle (6-inoh-diameter bull'a-eye). 

Results are summarized in Table XIII. 

Table XT II.  Test 11. Effect of Firing Position and Distance 
between Line of Sight and Stock 

Individual Condition MR MVD MHD EVD SHD ES 

Metallic Sights 

A Prone with tight 
combc 

0.052 O.O38 0.029 0.15 0.12 0.17 

B Prone with tight 
comb 

.078 .0^5 .051 .20 .21 .25 

C Prone with tight 
comb. 

.059 .CA6 .029 .19 .12 .21 

Average *■ .063 .0lf3 .036 .18 .15 .21 

A Sitting with tight 
comb. 

.069 .0U1 .0^8 .19 .21 .26 

B Sitting with tight 
comb 

.072 .050 .0k2 .23 .17 .29 

C Sitting with tight 
comb. 

.0k2 .026 .028 .11 .11 .Ik 

Average .061 .039 .039 .18 .16 .23 

A Prone with loose 
comb 

.060 .<A6 .029 .19 .13 .22 

B Prone with loose 
comb 

.066 .0U6 .042 .17 .15 .21 

C Prone with loose 
comb. 

.05^ .03^ .033 .Ik .15 .16 

Average .060 .0U2 .035 .17 .Ik .20 

A Sitting with loose 
comb 

.063 .0U5 .037 .16 .Ik .20 

aDistance between line of sight and stock ■ Davis l.k  in. , Hendricks 1.6 in. , 
and Smith 1. 5 in. 

bDlstance between line of sight and stock = 2.5 in. 
cThe comb is the top of the butt stock which provides a support for the face 

during firing. 
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Table XIII (Cont'd) 

Individual       Condition MR MVD MHD EVD KHD ES 

B Sitting with loose 
comb 

0.063 0.050 0.031 0.19 0.13 0.20 

c Sitting with loose 
comb 

.Ökh .024 .033 .09 .12 .14 

Average .057 .040 .034 .15 .13 .18 

8-x Telescopic Slpcht 

A Prone with tight 
comb 

.073 .050 .045 .20 .11 .22 

B Prone with tight 
comb 

.086 .067 .041 .24 .12 .24 

C Prone with tight 
comb 

.118 .104 .045 .29 .18 .32 

Average .092 .074 .044 .24 .14 .26 

A Sitting with tight 
comb 

.077 . 057 .oi*4 .23 .13 ,24 

B Sitting with tight 
comb 

.103 .057 .078 .26 .32 .41 

C Sitting with tight 
comb 

.071 .060 .029 .34 .12 .35 
Average .OQk .058 .050 .28 .19 .33 

A Prone with loose 
comb 

.024 .010 .019 .04 .07 .07 

B Prone with loose 
comb 

.063 .045 .059 .14 .24 .25 

C Prone with loose 
comb 

.076 . 062 .032 .26 .13 .26 

Average .061 • 039 .037 .15 .15 .19 
A Sitting with loose 

comb 
.031 .029 .008 .16 .06 .17 

B Sitting with loose 
comb 

.032 .016 .024 .06 .09 .09 
C Sitting with loose 

comb 
.071+ .050 .CM .21 .16 .21 

Average .(A6 .032 .025 .14 .10 .16 

* /?:flre 29 shows the effect of "ring position and distance between 
line of sight and stock on dispersion. 
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S.M.        A distance between line of sight and comb was selected by each 
individual to give a tight fit yet which would permit a normal position when 
sighting  This distance varied between l.k  and 1.6 inches and it demonstrates 
+ue*VSa ^?n in P^81«!"6 between individuals.  Furthermore, it demonstrates 
that this distance has the greatest effect on sighting error when a high 
comb is used.  The tightness of comb is further affected by the firing position 
when using a conventional stock because the distance between the ItnTot 
sight and the cheek bone is somewhat less when firing from the prone position 
than from a sitting position since the head is inclined forward to a greater 
extent. The comparative fit of the stock when firing from different positions 
M1903A3 d®gndent on the 8tock coafiguration.  The stock used waä that for the 

The difference In dispersion between the prone and sitting groups 
was small, but a large difference in dispersion was observed between the 
groups made with a tight comb and those made with a loose comb. The greater 
Increase in dispersion when changing from the loose to the tight stock with 
the telescope sight can be attributed to parallax.  This change would not 
be expected with a telescope of proper design which had been properly 
adjusted.  It is probable that this telescope was not adjusted precisely for 
this range. * 

312:1? Test 12.  Effect of Mirafie.  Three individuals each conducted two 
ten-trial exercises with each type of sight in both light and heavy mlragea 
under the following conditions: j «". «BC 

Range - 100 yards 
Light - direct natural daylight 
Target - lOO-yard NRA smallbore rifle (6-inch-diameter aiming point) 

with a 1-inch whi.te square in the center 
Sights - 1.  metallic match sights (aperture front and rear) 

2.  20-X telescope sight 

Results are summarized in Table XIV. 

Table XIV.  Test 12.  Effects of Mirage 

Individual Mirage Sight MR MVD MHD EVD EHD ES 

A 
B 
C 

Average 

Light 
Light 
Light 

Metallic 
Metallic 
Metallic 

0.CA8 
.000 
.103 
.077 

0.033 
.06k 
.062 
.053 

0.031 
.öko 
.068 
.Ck6 

0.12 
.2k 
.26 
.21 

0.10 
.16 
.3k 
.20 

0.15 
.26 
.37 
.26 

A 
B 
C 

Average 

Heavy 
Heavy 
Heavy 

Metallic 
Metallic 
Metallic 

.060 

.072 

.10^ 

.079 

.Ökk 

.06h 

.077 

.062 

.031 

.022 

.057 

.037 

.17 

.27 

.32 

.25 

.12 

.08 

.19 

.13 

.18 

.28 

.27 

Wage is defined in paragraph 3. 3.6,1 as a phenomenon of the atmosphere in 
which the light rays are distorted. 
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Table XIV (Cont'd) 

Individual Mirage Sight MR MVD MHD EVD EHD BS - 
A 
B 
C 

Average 

Light 
Light 
Light 

20-X 
20-X 
20-X 

0.021 
.02k 
.025 
.023 

0.016 
.006 
.01k 
.012 

0.012 
.021 
.018 
.017 

0.06 
.03 
.06 
• 05 

0.0k 
.10 
.08 
.07 

0.06 
.10 
.08 
.08 

• 

A 
B 
C 

Average 

Heavy 
Heavy 
Heavy 

20-X 
20-X 
20-X 

.078 

.035 

.060 

.058 

.0if3 

.008 

.028 

.026 

• 057 
.032 
.0^ 

.15 

.03 

.Ik 

.11 

.22 

.10 

.16 

.16 

.2k 

.11 

.18 

.18 

The dispersion obtained with the 20-X telescope sight on some 
exercises was so small that it was necessary to estimate the location of 
individual trials on some targets when preparing a plot of the target with 
a 10-X viewer. 

A graph is attached (Figure 30) which shows the effect of mirage 
on dispersion. 

The effect of mirage was most readily observed when using the 20-X 
telescope sight because of a comparatively large dispersion when using 
metallic sights. The data also show a vertical displacement of the center 
of impact between the two conditions of mirage.  The displacement of the 
center of impact is in the direction opposite that of the direction of move- 
ment oflthe-mirage.  Since the sights were fixed, this demonstrates that 
the mirage causes the target to appear to be displaced in the direction of 
the movement of the mirage.  The wind direction during this test was close 
to the line of sight, and therefore, since the direction of mirage was not 
constant, a corresponding displacement of the center of impact in the 
horizontal direction was not observed. 

3.3 Observations 

3.3.1 Factors Investigated.  The complexity of an Investigation of 
sighting error was appreciated at the outset.  An attempt was made to 
obtain information on various factors which were believed to have a 
major effect on sighting error.  Because various factors of sighting 
error are interrelated, the investigation consisted of a number of 
individual tests.  In each test all except one or two conditions were 
held as nearly constant as possible.  The effect of the following factors 
of sighting error was demonstrated; 
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a. The individual. 
b. Intensity of Illumination, 
c. Atmospheric conditions. 
d. Target. 
e. Type of rear sight. 
f. Diameter of rear-sight aperture. 
g. Distance between rear sight and eye. 
h. Type of front sight. 
1. Diameter of front-sight aperture. 
J. Distance between front sight and eye. ' 
k. Magnification of telescopic sight. 
1. Firing position, 
m. Relation between sights and stock. 

3. 3. 2 Individual.  In the test covered In the kkth A. P. G. Report on 
Project No. TS2-2015, In which five Individuals having various amounts of 
marksmanship training were employed, the average mean radius of four ten- 
trial exercises conducted on one day for the least skilled individual was 
2.9 times that for the most skilled individual.  Individuals were selected 
for the test covered in this report who were moderately experienced in 
marksmanship in order to eliminate a wide variation in dispersion. However, 
a variation in performance was observed among individuals as well as for a 
particular individual from exercise to exercise and from test to test. 
Differences in experience and physical characteristics among the participants 
are expected to cause a variation In performance. 

3.3.3 Effect of Learning on Dispersion.  It was demonstrated in a test of 
the sighting-error recorder that the sighting error decreases in magnitude 
with experience (Reference 2).  On the first day of that test the least- 
experienced individual8, had an average dispersion 2.6 times that of the most 
experienced individual. However, while the most experienced individual 
reduced his average dispersion by only 6 per cent in three days, the least 
experienced individual reduced his average dispersion by 33 per cent. 

The individuals employed In this test had a moderate amount of 
experience with various types of sights prior to the i960 test.  Individual 
A had also been employed in the previous test. A fair level of skill was 
expected at the start of the test but it was expected that the dispersion 
would be reduced as the test progressed. Therefore each test phase was 
planned to minimize the effect of learning on the test data. The effect of 
learning on dispersion can be observed by comparing the results obtained 
under comparable conditions in various test phases.  Figure 31 shows the 
effect of learning on dispersion when using metallic aperture sights.  While 
experienced Individuals were employed in this test, the data show that their 
sighting error was reduced by one half in the conduct of the first four 
test phases.  A greater reduction In sighting error would be expected for 
untrained individuals. 

a ^ 
It appears that a device similar to the sighting-error recorder 

could be used advantageously for training purposes, as well as for selecting 
and testing sights. 
0The least experienced individual had a slightly smaller error on the first 
test date than one other individual. 
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3.3.1*- Variation In Visual Characteristics. Theee  data demonstrate a 
variation In order of effectiveness for the participants when using 
different sights.  This Is probably associated with variations In visual 
characteristics as well as experience.  The size of the pupil varies among 
Individuals exposed to the same light conditions (Reference 3).  A study 
was reported In which the relative pupil areas of 16 adult persons irwe 
measured while reading a book Illuminated at 10 foot candles with all other 
conditions constant.  The area of the largest pupils was 6.5 times that of 
the smallest. 

3. 3. 5 Visibility of Sights and Target.  The sighting error is closely 
related to the visibility of sights and target.  The visibility of sights 
and target are dependent on factors of time. Intensity of illumination, 
brightness contrast and size Qtoference 3). 

3.3.5.1 Time.  This test was accomplished without imposing a time limit 
on the trials conducted although it was appreciated that time is an 
Important factor. A firing test was previously conducted at this station in 
which a time limit was Imposed (Reference l). 

In this test the individual was given an unlimited time to 
conduct each exercise and he was expected to obtain the smallest dispersion 
that he was capable of producing.  However, there is frequently a correlation 
between time and dispersion for individual exercises.  It is expected that 
when conducting an exercise under adverse conditions, such as in cold weather, 
the individual will tend to hurry without being conscious of it.  Also, 
should the sight picture be poorly defined, the individual will probably spend 
less time sighting because he is uncertain that a greater amount of sighting 
will produce a smaller dispersion.  Furthermore, the Individual may attempt 
to minimize fatigue caused by eyestrain which is more severe under conditions 
of low illumination and when using sights of unfavorable design, by expediting 
the exercise. 

The time Intervals required for seeing voider several conditions 
of brightness of background and brightness contrast have been reported 
(Reference 3). The time required to recognize a black object on a white 
background having a brightness of 100 foot lamberts with 100 per cent 
certainty was reported to be about 0.0k  second. The minimum period of time 
required for the eyes to fix on an object was reported to be from 0.075 to 
0.3 second. 

3.3.5.2 Level of Illumination. For maximum effectiveness metallic 
sights must be used in a comparatively high level of illumination. Further- 
more, to be equally effective at various high levels of illumination 
encountered in natural daylight these sights must not cause glare. Glare 
is a term applied to light entering the eye from any visible light source 
or bright area (Reference 3). It reduced the sensitivity of the visual 
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sense and, therefore, reduces the visibility of the object or task. 
Glare may be caused by an unfavorable configuration or finish of sight, barrel 
or receiver.  The most objectionable glare is that on the line of sight. 
Frequently glare is caused by a sight which has edges parallel with the 
line of sight.  This permits light from the front to be reflected into the 
eye while sighting.  A hood is frequently used on the front sight to reduce 
glare. 

The telescope sight showed the greatest effectiveness of the 
various types of sights at the lowest levels of illumination, as well as at 
the higher levels, because a telescope of proper design with low magnifica- 
tion and a large objective lens permits the target to be seen when it would 
no longer be visible with the unaided eye. 

3.3.5. 3 Brightness Contrast. A high brightness contrast between the aiming 
point and its background and between the sights and target is necessary to 
obtain a small sighting error with metallic sights.  When using aperture 
sights with the MRA-type target there was a high brightness contrast between 
sights and target background as well as between aiming point and its background. 
However, when a post or bead front sight is used the sight is aligned with the 
aiming point and the brightness contrast is reduced. When sighting through 
the notch of an open rear sight the brightness contrast is further reduced. 
The brightness contrast of natural targets would be much less than that of the 
BRA-type tetrgets and therefore the sighting error would be greater when using 
metallic sights in the field than when using them on well defined targets. A 
front sight having a distinctive color such as that of the Ithaca post may 
show an advantage over a black front sight under field conditions.  While the 
front sight having a distinctive color would not give a high brightness contrast 
on any target, it would give a fair contrast under most conditions. The black 
front sight would be most effective on light-colored targets and least effective 
on dark targets. 

The brightness contrast of the target has a smaller effect on the 
sighting error when using the telescope sight than when using metallic sights 
because of the magnification and relative illumination of the telescope. 
Therefore, the telescope sight would be expected to show a further improvement 
over metallic sights when used in the field. 

3.3.5.^ Size of Sight and Target.  The most effective type and size of 
metallic sights are dependent oh the  target used, and conversely the most 
effective target is dependent on the sights used.  The data indicate that 
there is an optimum size of target for a particular dimension of front-sight 
aperture and an optimum size of front-sight aperture for a given target. 

While the sighting error is affected less by the target when 
using a telescope sight than when using metallic sights, the characteristics 
of the telescope sight and target are important for obtaining maximum 
effectiveness.  Magnification is obtained in a telescope of given size and 
design at the expense of illumination, field and eye relief.  Therefore, 
the optimum magnification is dependent on the use of the sight.  Also, an 
optimum reticle must be determined which can be clearly visible over a 
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wide range of Illumination yet which does not cover an excessive amount of 
target area.  The apparent movement of the field through the sight Is equal 
to its magnification multiplied by the actual movement, and therefore con- 
sideration must be given to the steadiness of the firing position as well as 
to the movement of the target. 

3.3.6 Weather. 

■14 ?:3*6,1 Mtra«e-  Mirage is a phenomenon of the atmosphere in which the 
light rays are distorted.  The earth absorbs heat from the sun's rays, and 
therefore there is a difference in temperature between the earth and the 
atmosphere.  The air near the earth is heated, causing it to rise.  The 
currents of warm air moving upward can be seen under some conditions with 
the unaided eye.  With a 20-X telescope the striae are clearly visible and 
they bend with the wind.  The striae are greatest near the ground and 
become smaller at greater distances above the ground because the hot air 
mixes with the cooler air as it rises. The greater the difference in 
temperature between the earth and the atmosphere, the greater will be the 
mirage seen when other conditions are the same. The mirage causes the 
target to appear to be displaced in the direction of movement of the mirage 
and, because the mirage changes with the wind. It also causes an Increase 
m dispersion. 

3.3.6.2 Other Weather Factors.  It was observed in the conduct of these 
testa that light and fog reduced the visibility of the target  No tests 
were conducted In rain or snow, but it is obvious that these conditions 
would also reduce the visibility of the target.  Comfort of the shooter 
depends on the temperature and wind. Maximum effectiveness of the shooter 
would not be expected if he were uncomfortable. 

3.3.7 Fifing Position. A change in firing position affects the sight 
picture or field of view. The field of view of the telescope sight is 
a5r!w i a? the ey* P08itlon i« changed on the line of sight. The change in 
width of field is greater for a given change In eye position when the 
magnification of the telescope Is higher and other telescope characteristics 
are the same  when using the telescope sight in fixed mounts the individual 
generally positions the sight for the most frequently used firing position 
and then adjusts the position of his face on the stock to obtain a usable 
field of view when using other firing positions. When the telescope is 
used on a rifle having a heavy recoil the individual must assure that he 
Is far enough from the sight to avoid being hit during recoil, and this 
may reduce the width of field. When firing a rifle equipped with metallic 
sights the shooter can generally assume normal positions, but the sight 
picture will change as the distance between the rear sight and the eye is 
changed.  Some observations were made on firing position with respect to 
rifle effectiveness In a previous test (Reference 1). A change in center 
of impact with a change in firing position was observed which could be 
attributed to sighting error when using an open rear and a bead front 
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3.3.8 Relation between Sights and Stock.  The purpose of the stock Is to 
transfer the recoil from the rifle mechanism to the shoulder and to provide 
a support for the head and grips for the hands.  For njaxlmum effectiveness 
the comb of the stock should fit the face In a manner to provide steadiness 
to the rifle yet not cause discomfort to the shooter either while sighting 
or during recoil.  A comb which Is too high or Improperly shaped causes 
discomfort to the shooter and one which Is too low does not provide support 
for the face.  The stocks generally provided on military rifles are designed 
for ease of production and durability rather than for effectiveness In 
support for the head. Furthermore, there Is a large physical difference 
among Individuals and It Is Impossible to have a single stock size which will 
fit all individuals. 

3.3.9 Fatigue.  Fatigue is undoubtedly a factor of sighting error and, 
while an attempt was made to use a test plan which would minimize its effect. 
It undoubtedly caused an increase in dispersion.  Poor seeing conditions 
may cause fatigue.  Such conditions as low level of illumination, size of 
sight or target too small, glare, or sight too near the eye can cause fatigue 
(Reference k).     Fatigue was most noticeable by the participants when using 
metallic sights under low levels of Illumination. 

Greater visual effort is required when using metallic sights than 
when using a telescope sight.  When sighting on a target with metallic sights 
the eye can be focused at the front sight with some blurring of the target 
and rear sight, or the point of focus can be changed repeatedly among the 
three points.  Some competitive riflemen focus on the front sight in order to 
minimize fatigue.  The field of view of the telescope sight is flat and 
therefore the eye is not required to change its focus when sighting through 
it. 

3.3.10 Magnitude of Sighting Error.  The sighting error is composed of two 
parts, the dispersion about the group center and the displacement of the group 
center.  For example, when the 20-X telescope sight was used in test 12, there 
was a dispersion and a change in the group center caused by a change in 
atmospheric conditions.  In these tests it was more convenient to consider 
dispersion only, since it was not possible to maintain a constant alignment of 
sights and aiming point because the schedule frequently required a change of 
sights between exercises and because of errors in instrumentation.  Therefore, 
while dispersion does not represent the total sighting error, it is used as 
a measure of sighting error. 

It was desired to determine the magnitude of the sighting error of 
experienced individuals when using various metallic and telescope sights.  It 
was expected initially that the aperture would be the most effective type of 
metallic sight and for this reason aperture sights were used in the initial 
test phases.  The dispersion when using aperture-type metallic sights was 
much smaller than that obtained with any other type of metallic sight. 
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Furthermore, the dispersion under the most favorable conditions with aperture- 
type metallic sights is smaller than that obtained with a 2-1/2 power telescope 
sight and it compares with that obtained with an 8-power telescope when using 
a well-defined, stationary aiming point.  When the target is poorly defined 
the aperture-type sight is less effective than the telescopic sight. 

4.u  ....  ** iS exPected tliat an average mean radius of 0. 05 incha approaches 
the minimum possible dispersion with any design of metallic sights. This 
figure provides a level of effectiveness for comparing other types of sights 
The average dispersion obtained vhen using the Ml rifle sights^for example,' 
was 4. 6 times greater than that obtained with the aperture sights mentioned 
The average mr with the 20-X sight was 0. 023 inch when used in a light 
mirage on the NRA target with a one-inch white square in its center 

1
3'3-11 More Effective Sights. These data can be used advantageously for 

™ «^ ^ t 2-2aÜ?« 8l8ht8- A 8l8ht «lvln« «M smallest sighting error 
f^ .  fln0d stationary targets may not be equally effective on poorly- 
defined moving targets, and therefore it may be desirable to consider its 
effectiveness under various conditions.  The procedure used in the test covered 
in Report No. DPS-87 (Reference 1) permits an evaluation of sights on short- 
exposure-time targets. The data obtained in the two tests permit a fair 
evaluation of sight effectiveness. The sights which were the most effective 
in the previous test also permitted the smallest sighting error in this test 
The telescope sight was found to be the most effective type.  However, while " 
a telescope with a high magnification gave the smallest sighting error in 
this test, a sight of lower magnification (2-1/2 X) was found to be more 
effective in the previous test than one with a higher and one with a lo\cr 
magnification. This indicates that there is an optimum magnification for a 
particular application.  Variable-power telescopes, such as the one used in 
these tests, are available but the field of view may be somewhat smaller than 
that for single-power telescopes of comparable power and size.  While the 
telescope sight has the advantage of permitting better visibility of sighting 
point and target it has the disadvantages of larger configuration, greater 
weight, and a more critical eye relief for maintaining an effective field of 
V.!ruVh!n comPaxeä ^^ metallic sights.  The characteristics of magnification, 
width of field, eye relief, and illumination are interrelated in such a 
manner that a low magnification is accompanied with a wide field of view, a 
long eye relief, and good illumination.  Development may result in further 
improvements in the telescope sight and its mount 

The selection of a sight is frequently based on economical factors 
The post or bead front and an open rear sight is the cheapest type of sight to 
produce and it is commonly supplied on hunting rifles.  However, provision is 
generally made for attaching a more effective sight.  Undesirable characteristics 
of these sights were covered in detail in Report No. DPS-87 (Reference 1)  The 
effectiveness of this type of sight can be improved by using a configuration which 
permits maximum visibility of sights and target and one which eliminates glare. 

aAn average mr - 0.053 inch was obtained in test 6 using an 0. 0li2-inoh-diameter 
rear aperture, an 0.1^0-inch-diameter front aperture, a distance of 2.0 Jnotes 
between rear sight and eye, a distance of kO  inches between front sight and 
eye, and a 6-inch-diameter aiming point. 
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Should metallic sights be used for reasons other than maintaining 
a small sighting error it is advantageous to position the front sight as far 
from the eye as the configuration of the weapon will permit, and to use an 
aperture rear sight at a distance of between two and four inches from the eye. 
Further study may show it possible to design an aperture front sight suitable 
for field use which permits a smaller sighting error than that obtainable with 
the post or bead.  It is probable that an aperture front sight of the type 
used in the match sight but with a smaller web so as to obscure a smaller part 
of the field would be suitable.  Tests would be required to determine the 
optimum size of aperture and web.  Such a sight would be expected to permit 
better visibility of sight and target and to eliminate glare. 

The visibility of the target is dependent on its brightness contrast 
(Reference 3).  Therefore, the most favorable target, and the one with the 
greatest brightness contrast, would be a black aiming point on a white background. 
The NRA target, while employing neither a completely black aiming point nor a 
white background, does give a high level of brightness contrast.  The most 
favorable target size and shape are dependent on the sights used.  These data 
show that it is possible to design a more effective target for use with sights 
similar to those on the MI rifle than the present military targets.  A target 
having the shape of the Canadian military has the added advantage of permitting 
impact of the bullets at the aiming point. 

k.     CONCLUSIONS 

The effect of the following factors on sighting error •.m»  demonstrated: 
individual. Intensity of illumination, atmospheric conditions, target, type 
of rear sight, diameter of rear-sight aperture, distance between rear sight 
and eye, type of front sight, diameter of front-sight aperture, distance 
between front sight and eye, magnification of telescopic sight, firing position, 
and relation between sights and stock. 

5.  RECOMMENDATIONS 

It is recommended that these data be considered in marksmanship training 
and in weapon design, and that further tests be conducted in areas where 
quantitative data are desired. 
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APPENDIX A 

Corresp^pdence 

1st Ind ACBonkemeyer/imniV5308^ 
OKDTS 

wo/euz 11*123 
APQ UOO.112/1036 (1956) 
SUBJECT: Report on Test of Sighting Error Recorder 

DA, QRD 0, Washington 25, D.C., 27 Apr 56 

TO: CO, Aberdeen Proving Ground, Md 

_, Jr. Th? tfst Program recomraended in the basic communication is 
approved. Coats are chargeable to Project TS2-2015. ^^ 

*„„+J* 2 iS !?■ 0Pinion of ^i» office that the tests should be con- 
ducted under controlled light conditions. It is not believed desirable 

data obtained in the tests makes suoh action necessary. 

FOR THE CHIEF OF CRDNANCE: 

1 Incl 
w/d 

A-l 



ORDNANCE   CORPS 
ABERDEEN PROVING GROUND   MrLFMoore/ps/32131» 

MARYLAND 
DüVLLOPMtiNT AND PROOF SERVICES 

V 

ÖlfoBO-DP-TI   , 

SUBJECT»    Report on Test of Sighting Error Recorder 

TOi Chief of Ordnance 
Department of the Army 
Washington 25, D.C« 

ATTNi    ORDTS 

TOO o1^ At,t*ched is a C0Py of the Forty-fourth Report on Project 
TSZ-2015 covering a test of a sighting error recorder as requested 
in Teletype ORD 21807 dated 5 December 1955. 

2. The sighting error recorder provides a facility with which 
the sighting error for a given set of conditions can be determined 
conveniently. Since little data are available for use in sight design 
or marksmanship training it would appear advantageous to conduct tests 
using this device to determine the effect of the following conditions 
on the sighting error. 

a. The size and shape of the front sight. 

b. The size and shape of the rear sight. 

c. The size, shape and color of the target. 

d. The distance between the sights and the distance from the 
rear sight to the eye. 

e. The front sight finish. 

f» Atmospheric conditions. 

g. Light conditions. 

3» Tests can be conducted at this station using the facilities em- 
ployed for the test of the sighting error recorder. However, the test data 
obtained show that it is desirable to conduct some tests under controlled 
light conditions. One of the 100-yard closed ranges could be used after 
the installation of adequate lights. Also, the test could be conducted more 
rapidly using two sighting error recorders, 

FOR THE DIRECTORi 

1 Incl 
1*    bUth Rept on ProJ. No* 

T82-2015 
A-8 

BENJAMIN S. GOODWIN 
Assistant 



ATBC 474 (9 Oct 56) 4th Ind 
SU'MBCT:    Nicht Firing Sight Tor the !!1 Rifle 

BO/JUD m 3,   CCWAIiC (7i03),  Fort Bennlng,  QaorgU 

TO:    Commanding Genor:.!, Aberdeen Proving Ground,  llaryland 
ATTN:    Small Arras (L.  F.  Moore) 

Ithaca Gun Conpany sights are attached, 

FOR THE AOTI'G PR3SIDHT: 

1 Incl 
2 ^a Rifle Sights 

Copy furnished: 
CG, CONARC, ATTNI ATDBV-3 

6 JAI-1E3 D.  SD'iiülDS 
Giro,   USA 
Secretary 

4 
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DCPARTMENT OF THE ARMY 
OFFICE OF THE CHIEF OF ORDNANCC 

WASHINGTON 25. D. C. 
adi-anAoO'^ 

N mPLv nsran TO. 

OKDI'S 
9 October 1X6 

SUBJECT:    felgij* Firing sight fcr the :,.i Uiili 

TO: Comnanding General 
Continental Ari.iy Coniiand 
i'ort I.ionroe, Vlrgij'.iu 

REFERENCSSi    a.    Ltr,  23 M»y ^< OOftVO 19Ü99 

b.    7th Ind tc COIl'tRC, 00 li7l|.l/50j ATDISV-11 U7l( (3 Oet 52) 

As inclcsure to Kef. a above,  this office forvmrded to your head- 

inn^. ^        Ith!Ca Gun ConiP«V«    Sinee the manufacturer is now 
inquiring with respect to these tights,  it is requested tliat  thL o?ri.. 

to in^^ f:^ the
1
ItÜÄca ci^ ^ includ^dlnlh^estfro^ rr^ 

thereto? ' ^ if ^ What conülus^^ were reached with "s,«ct 

FOR THE CHxEl'  01-' ORDNANCE« 

A.  J.  ßSIKEHEY-JR 
•issistant 

^ 

ATDB7-474(9 Got 66)       lat Ind 

Headquarter« Ooritinental Arny Command, Fort Monroe, Virginia 

TOi Chief of Ordnance, Department of the Anay» Washington 26, DC 

1. The test referred to in basio letter (Bd »r 3, COMARC, 
projeot 2707) was oanoelled 12 June 1066. 

2. This headquarters was informBd that ths Office of Chief of 
Ordnanoe had directed Aberdeen Proving Ground to conduct tests to determine 
effect of various conditions on sighting error, it appeared that this test 
duplicated the one planned by Board Nr 5, CONARC, which was to determine an 
cptioam sight combination for field use under various light conditions. 
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HDB7-474(9 Oot 66} lat lad 
SÜ3JB3TI   light Firing Sight for üb» XL Bifl* 

r 
8* It «M f«lt that r«culta obtaimd at ib«rd««a Prorlag Qround would 

ho aoro eoaoltuiro than thoso vhioh would rosult fron a Board Vr 8« OOUfiO« 
tost oinoo faoilitioo for uoasuriug low lorol illuminatioa aro oxtranolj 
llwltod at Fort Bonalag, Ooorgia. Thorof oro tho Board Ir 8# COKARO« toat 
waa oaaoollod with tho iwtout to oatabliah a now toating projoot to ovalnato 
only thoao sight ooad>inationa dotorwlaod hj tho Ordaaaoo Oerps to aost warrant 
forthor oonsidaration aftor ooaslusion of tho ihordoon Proring Ground tost« 

4* Zt is roftuaatod that this taoadqwartora ho iafornod of tha atatva of 
toata boing ooadnotod at Ahordooa Proring Orooad. 

FOR TO OOIIIÜlDIRt 

Ojr farniahodt (/ SAMUEL j. CH1L. 
Proa, Bd Vr 5, COHIHO ^  Col   AGC 

& 

A88t AdJ Csnexax 
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AOBoukmaejcr/um/teöfUg ORDTS 2d lad 
00/6W) ii0621 
ATnB?-l»7U(9 Oot 56) 
SUBJECT i Night Firing Sight for th« 10. Rifle 

TOi 00, Continental Any Coamand« Fort Monroe, Virginia 

.«n t ^Pf*111^ 0f Jf» t"t faoiUty at Aberdeen Proving Ground whloh 

« alghting errw 1« nearing oompletlon. The testa ahould get underwaT 
within the near future. *     wonnmj 

2. Inaamuoh aa the teat a originally sohedulsd at Board No. ? caiAnr 
haj. baan «««elijd, it i. requeated that the Ithaoa QnlS^ .L™™ 
refewed to in the baalo oo-aunication be fomarded to AbeSSn SSriSc 

be inoluded in the Ordnanoe teats. »*«*«>■ »«y 

FOR THE CHIBF (F ORDNANCEi / N /^ 

f, H. CARIB^ 
Aaaiitaat 
a. P. GRANT 
Lt Col, Ord Corps 
Assistant 

ATDaV-8 474(9 Oot 88)/ ^      ^d Ind 

HsadqiMrteri ContlnfaitAl Army Command, Fort Mo»roe# Virginia     8N0V 1956 

TOi    President, Board Nr 8,  CONAHC, Port Benning, Georgia 

It 18 desired that the Ithaoa Gun Company sights be returned 
as requested In paragraph 2,  2nd Ind. 

FOR THE COMMANDER: 

Cy furnishedt 
Chief of Ordnanoe,  DA 

ARTHUB T.   CAULEtf 7 
Major,  AGO / 
Asst AdJ Ge« / 
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-: KQV   I      17    53 

NNNN 
m/.avwfici't&ufio 

ETi369EUA226 V'.Af.U 

RR  RUETGH FILE -—^00.112/ 

■     DE RUZPC   73G UATE 1 W0V ^ j 

R 0117122 AC110N—-D^PS | 

FM COFORD  DA WASKDC 

Tp^tfc'ABERDEEN  PC  MD 

DA  CRNC 

BT 

FOR D  AND  PS   L  F  MOORE  FROM  OflDTS  DONKEMYER  TT 0RD15^73   RE   1ST   IND 

fJumHlil   14123  Cm  DTD   27  APR   AFC  4S3.112/1336  PAREN   1955  PAREM  WHICH 

DIRECTED  TESTS   TO  EVALUATE  RIFLE SIGHTS PD   IN  THE  NEAR  FUTURE 

ADDITIONAL SIGHTS   FOR   INCLUSION   IN PROGRAM  WILL BE   FORWARDED  YOUR- 

STATION  FROM BD   3  CÜNARC   FT  BENNING PD  RQST   INITIATION OF  THIS  PROGRAM W 

• 

EXPEDITED. 

BT 

C^ 0RD19A73   1ST 33/6UI   14123 27   U2.112/133Ö   195o   3 

01/1712Z 
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ORDTS 
00 
ORDüO-DP-TI 1IOO.11 2/2776 
SUBJECT:    Test of Jet Black 

1st Ind 

09s n) 
Mr Cosgrove/jnmm/53085 

DA, ORD 0, WASHINGTON 25,  D.C.,  9 December 1957 

TO:    Coninanäing Qeneral, Aberdeen Proving Ground, Md 

It    Thia office has no objection to  the inclusion of subject material 
in the sighting error test as outlined in the basic letter. 

2.   A sample of this material has been considered by USCONARC.    Wie 
comments of that headquarters are contained in the attached file. 

FOR THE CHIEF OF OLDNANGE: 

2 Incl 
1. N/c 
Added 1 Incl - 2 
2. Cy file 00/7U0 32236 

basic and Ist Ind 
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U. S. ARMY ORDNANCE 
DEVELOPMENT AND PROOF SERVICES 

ABKnoccN PROVING GROUND Mr Moore/hlo/^leiUt) 
MARYLAND 

ORDbG-DP-TI  ^/40/AJ'7^ f r* 

SUBJECT!    Toot of Jot Black 

TO i Chlal* of Ordnanoa 
Oapartmant of tha irmy 
Washington ^5. C* C. 
ATTENTIONi    Mr. A. C.  Bonkamayar 

The attached letter  (with Inclosure) has bean received ana  it is 
requested that this station  bo advised of the desirability of conducting 
a test on this product.    If a test is desired,  it can be incorporated 
in a sighting error test,  scheduled at this station, with little addi- 
tional cost to the program« 

FOR I'HE DIRECTOR t 

1  Inol CLAUDE E. BROWN     c 

1. Ltr fr Konfielas Assistant 
Products 
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KSNFICLOS PRODUCTS 

4 Ootober 57 

OALLI    DC   kO«   MOLINOI 
«blMINTI,    CALIroMMIA 

Coanandlng Oamz«! 
Aberd«en Froring Qrounds 
Absrdaan, MtrjrLuMl 

Dear Slrt 

The anoloaad letter la Belf-expUn»tary, 

Aa augge«t«l, vm «re sending you aeverel aaiaples of JET-BLACK 
•nd would deeply appreolete hearing from you regardlaaa of your 
reaction to this product. 

Sincerely, 

KBNFIEU3S PRODUCTS 

Ken Nolan 
General Manager 

Bnoloaur« 

\(' 
TELEPHONE VV.  HYACINTH     2-5197 
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COPy/nw 

HEADQUABTERS FORT LEWIS 

OFFICE OP TH|S ORDNANCE OFFICER 

PORT LEV/IS, WASHINOTQN 

2 October 1957 

Mr. Xra Nolan« OtMraO. Managtr 
Xtnfitlda FroduQti 
13if OftU« St Lot MoUnot 
San Cltnmtt, Oallf ornla 

Star Mr.  Nolan: 

Wt rtotlTtd your saoplt of Jtt BUok togtthtr with your 

Ittttp of k Stpttnbtr 97 and dlstMbattd tht fear taaqplti in 

oar thopt and to tht troopt on t' t firing rangt. Both tht ahops 

and tht troopt hart nothing but pralat for your product. 

Nay I rtecautud that you atnd a toltablt taaplt to tht 

Conmndlng Otntral, Abtrdttn Proving around,, Abtrdttn, Maryland. 

If they concur In cur finding» It Is probable that they night 

Initiate action to have your Jet Black placed in our supply 

channels. 

Sincerely, 

t/ I£LAHt F. ADAIR 
Colonel, Ord Corps 
Ordnance Officer 

A-ll 



copy/aw 

UBPARTMBNT OF THE ARNT 
OFFICE QT THE CHIEF OT OHDRAVGB 

WASHmOTON 23,  D. C, 
Mr Co«grov«/iBBBj/53065 

00/7DO32236 
Of REPLY REFER TOi 

ORMB 17 8«pt«nbar 1957 

SUBJECT.»    Sight Blaokenlng MRtarlal for SnU Ami 8u!Mltt«d by Kanfields 
Produot* 

TO 1 CooMuadlag OtMxml 
Ü, 8, OonttxMatal Amy 0 
rortNoBTM, VUfUU 
ATOfi    ATZHF 

«—L-.??0 ,p,rÄ-05??<i( 
m miuUL Mftnrtd to U tht mbjtot (kaem 

ocMMroUUy at Jlr BLACK) am teiag forwrdM unter itpamtt oevtr for 
your oonitterttloa. 

*. *   2*   !St*ri^ ? J1141 tyP• "f bt uitful »• A rt^Uoomoat or oubotl- 
tut« for th« oarbid« Uop llatod la TA60-18. 

FOR TBI CHIEF Of GMNANClt 

1.    Can« (2) Lt Col, Ord Corps 
Assletaat 

A-12 



COPY/nw 

ATINF 47^.8 (I? Sep 57) 1st Ind 
SUBJECT: Sight Blackening Material for Small Anns Submitted by Kenflcldc 

Products 

00/7170-32236 10 OCT 1957 

Headquarters, United States Continental Army Command, Fort Monroe, Virginia 

TO: Chief of Ordnance, Department of the Army, Washington 25, D, C. 

Results of inquiries as to the merits of "Jet Black" as a sight 
blackener indicate this item is not acceptable as a substitute for the 
carbide lamp.  The material reportedly "turns gray," has a "shine" and 
tends to "build-up".  Any of these conditions limit its use to emergency 
situations only. 

FOR THE COMMANDER: 

1 Incl t/ LEONARD S. LEE 
w/d Major,     AQC 

Asst AdJ General 
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SIGHTING ERROR TEST NO. 1 

Date: 6 October i960 

Light* 
Time  High  l£w  Sky Condition  Temperature. «F  Wind, mch  Density 

0600 
0900 
1000 
1100 
1200 

0.3 
0.5 
0.9 
1.5 
1.3 

3.0 
1.1 
M 
5.3 
5.2 

Overcast 
Broken 
Broken 
Overcast 
Overcast 

68 
66 

SW, 12 
wsw, 13 

S, 12 
sw, 13 

SSW, 10 

1.002 
1.000 
0.998 
0.99h 
0.993 

■Reading on G. E. type PR-1 exposure meter. 

Rear Sight: Redfleld International Match (0.0W-inch-diameter aperture) 
Front Sight: Redfleld International Match (O.llO-lnch-dlameter aperture) 
Sight Radius: 34 Inches 
Distance-Rear Sight to Eye: 2 Inches 
Target: N. R.A. 100-yard small bore rifle 
Range: 100 yards 

C. I. from 
Trial No.  Time    Index Point   MR_ 

.Rifleman: Davis 
1 

2 

3 

k 

Average 

Rifleman: Hendrlcks 

1 

08ll to    0. 35B    0.10L    0.091+ 
0828 
0925 to    0. U2B    0.09L    0 0^9 
0938 
1033 to    0.30B    0.15L    0,079 
10^5 
113^ to O.26B 0,07L 0.056 
1146 
14 min  0. 33B 0,10L 0. 070 

2 

3 

4 

O839 to 0.27B 0.41L 0.138 
0852 
0945 to 0.17B 0.45L 0.176 
O958 
1049 to 0.10B O.66L 0.120 
1103 
1150 to 0.07B 0.44L 0.l6l 
1202 
13 min     0.15B   0.49L   0.149 Average 

^The exact location of several shot holes 

B-2 

IWD MHD EVD TgT^> ES 

O.O67 0.052 0.32 0.21 0.34 

0.033 0.035 0,15 0.13 0.17 

0.050 0.050 0.l6 0.22 0.22 

0.027 0.045 0.10 0.13 0.14 

0.044 0.046 0.18 0.17 0.22 

0.119 0.047 0.44 0.25 0.44 

0.154 0.066 0.66 0.26 0.68 

0.070 0.087 0.29 0.37 0.45 

O.131 O.069 0.68 0.29 0.68 

0.118 O.067 0.52 O.29 O.56 

vlthln the group vas estimated. 



C. I. from 
Trial No.     Time     Index Point MR   MVD   MHD   EVD EHD  ES 

Rlflenisua: Smith 

lb     0902 to 0.36B 0.32L 0.082 0.056 0,060 0 13 0 13 0 17 0922 • -> .-"O  w.J-f 

2 1002 to 0.28B 0.3^L 0.055 0.032 0.039 0.18 0.15 0.20 

3 1111 to 0.16B 0.30L 0.081 O.O59 0.048 0.25 0.18 0.30 

k               120k  to 0.06B 0.37L 0.123 0.063 0.100 0.23 0.40 0.42 

Average   21 mln  0.22B 0.33L 0.085 0.052 0.062 0.20 0.22 0.2? 

Average for All 
Individuals  16 min  0.23B 0. 31L 0.101 0.071 0.058 0. 30 0.23 0.35 

*The exact location of several shot holes within the group was estimated. 

Date: 7 October i960 

Time Hi^      l£w   Sky Condition    Temperature.  «F   Wind, mph    Density 

0800        0.5      3.6 Clear 52 mih , 0« 

iSS   1*2 *t    Sear i0        m>io   i-021 
xiou   1.2      5.3    Clear 63 NW Q    i m R 
1200   1.4  5.1    Clear 64        ^59   ^ 

aReadlng on G, E. type PR-1 exposure meter. 

S!!,r
+
So?1I: Rtdfield International Match (0.046-inch-dlameter aperture) 
^ üffJ: ^f.ielJ Interilational Match (0.110-inch-diameter aperture) 
faignt Radius: 3*'' inches 
Distance-Rear Sight to Eye: 2 inches 
Target: N.R.A, 100-yard «m^n bore rifle 
Range: 100 yards 
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C. J.   from 
Trial Ho.     Time Index Point        MR        MTD        MHD      EVD      EHD        ES 

Rifleman:    Davis 

1 0807 to    0.60B    0.03R    0.067    0.06l    0.032    0.21    0.12    0.21 
0622 

2 0919 to    O.56B    0.05L    0.08k    0.059    O.O58    0.21    0.17    0.23 
0931 

3 1016 to    0.55B    0.13L    0.079    0.057    0.0^3    0.l6    0.15    0.18 
1027 

i* 1107 to    0.43B    O.IOL    0.078    0.053    0.0i»2    0.26    0.19    0.26 
1116 

Avera«e 12 min      0.5^3    0.06L    0.077    0.058    0. Okk    0.21    0.16    0.22 

Rifleman:    Hendrlcks 

1 0825 to   O.37B   0.U6L   0.119   0.071   0.088   0.34   0.3U   0.^3 
06hk 

2 0933 to   O.36B   0.50L   O.Ul   0.096   0.086   0.42   0.31   0.43 
09^3 

3 1029 to   0.24B   o.l»6L   0.233   0.197   0.116   0.84   0.47   0.85 
1037 

4 1118 to    0,04B    0.62L    0.169    0. l4l    0.069    0,47    0.33    0.49 
1127 

Average 12 mln      0.25B    0.51L    0,l66    0.126    0.090    0.52    0.36    0.55 

Rifleman:    Stall th 

1 0850 to    O.63B    0.44L    0.126    0.092    0.08l    0.31    0.23    0.32 
0914 

2 09lt8 to    0.48B    0.47L    0.101    O.O36    O.O87    0.14    0.30    0.30 
1011 

3 1041 to    0.29B    0.47L    0.079    0.052    0.048    0.18    0.21    0.23 
1104 

4 1133 to    0.21B    0.45L    0.092    0.054    0.064    0.20    0.25    0.26 
1154 

Average 23 min      0.40B    0.46L    0.100    O.O58    0.070    0.21    0.25    0.28 

Average for All 
Individuals l6 mln      0.40B    O.SkL   0,114    0.08l    0.068    0.31    0.26    0.35 
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Date: 10 October i960 

Light*1 

Tlme  mgh  low  Sky Condition  Temperature. "F  Wind, mph  Density 

0800 
0900 
1000 
1100 
1200 

0.6 3,8 
1.0 4.3 
1.2 5.0 
1.3 4.6 
1.2 k.6 

Clear 
Clear 
Clear 
Clear 
Clear 

50 
58 
62 
6? 
71 

0 
0 

m, 3 
HE, 4 

1.037 
1.020 
1.011 
1.002 
0.995 

aReading on G. E. type PR-1 exposure meter. 

Hear Sight: Redfield International Match (0.0l*6-lnch-diameter aperture) 
Front Si^it: Redfield International Match (O.llO-inch-diameter aperture) 
Sight Radius: 34 inches 
Distance-Rear Sight to Eye: 2 Inches 
Target: N.R.A, 100-yard small bore rifle 
Range: 100 yards 

Trial No. Time 

Rifleman: Davis 

1 

C. I. from 
Index Point MR MVD MHD  EVD  EHD  ES 

2 

08l2 to 0.43B 0. 01R 0.076 0.057 0.044 0. 23 0.15 0.24 
0827 
0914 to 0.50B 0.05L 0.060 0.051 0.024 0.22 0.09 0.22 
0921 
1007 to 0. 32B 0. 08L 0. 06l 0. 048 0. 029 0.24 0.13 0.24 
1019 
1110 to 0.20B 0.14L 0.042 0.030 0.024 0.16 0.11 0.17 
112? 
12 min  0. 36B 0.06L 0. 060 0.046 0.030 0.21 0.12 0.22 Average 

Rifleman: Hendricks 

1 

2D 

3 

4 

Average 

0831 to 0. 44B 0.38L 0.113 0.059 0.082 0. 33 0:29 0 34 
0843 
0926 to 0.28B 0. 36L 0. 053 0. 044 0. 028 0. 24 0.10 0 26 
0940 
1023 to 0. 23B 0. 47L 0.131 0. 092 0.073 0. 31 0. 26 0.40 
1039 
1127 to 0. 03A 0. 55L 0. 070 0. 047 0. 048 0.15 0. 20 0.25 
1140 ? 

14 min 0.23B 0.44L 0.092 0. 060 0,058 0.26 0.22 0.31 

DThe exact location of several shot holes within the group was estimated. 

B-5 



C. I. from 
Trial No.  Time    Index Point  MR   MVD   MHD   EVD  EHD  ES 

Rifleman: Smith 

1 0848 to 0. hkB    0.3kL    0.083 0.052 0.049 0.26 0 26 0 26 
0907 

2 09^6 to 0. 28B 0.33L 0,092 0.055 0.062 0.27 0.25 0 35 
1002 

3 1045 to O.16B 0.49L 0.084 0.057 0.047 0.24 0.20 0 30 
1107 

4 lll»6 to 0.09A 0. 52L 0.079 0.057 0.041 0.28 0.20 0 28 
1207 

Average   20 min  0.20B 0.42L 0.084 0.055 0.050 0.26 0.23 0.29 

Average for all 
Individuals 15 min  0.26B 0.31L 0.079 0.054 0.046 0.24 0.19 0.27 
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SIGHTING ERROR TEST NO. 2 

Date: 11 October i960 

Llghtr 

Time High Low Sky Condition 

08OO 0.5 3.9 Clear 
0900 1.1 k.6 Scattered clouds 
1000 1.5 5.3 Scattered clouds 
UOO 1.3 5.0 Scattered clouds 
1200 1.3 5.0 Broken clouds 
1300 1.3 5.0 Scattered clouds 
1400 1.5 5.0 Scattered clouds 
1500 i.k 5.2 Scattered clouds 

Temperaturcj 

I6 61 
00 
70 
72 
77 

Wind, nph Density 

SW, k 1.023 
WSW, 7 1.011 
SW, 8 1.001 
SW, 9 0.99^ 
SW, 9 0,990 

WSW, 10 0.979 
w, 12 0.976 
w, n 0.972 

aReaälng on G.E, type RR-l exposure meter. 

Rear Sight: Redfleld International Match (0.046-lnch-dlameter aperture). 
Front Sight: Redfleld International Match (aperture > see each Individual). 
Sight Radius: 34 Inches. 
Distance-Rear Sight to Eye:. 2 Inches. 
Target: N.R.A. 100-yard small bore rifle. 
Range: 100 yards. 

Front 
Sight 

Aperture 
Diameter, C.I. from 

Inch Time Index Point 
Rifleman: Davis 

O.065 1417 to 1430 0.02A 0.49L 
Rifleman: Hendrlcks 

O.O65 1150 to 1200 0.24B 0.43L 
Rifleman: Smith 

O.O65 1005 to 1018 0.25B 0.15L 
Average 12 mln 0.16B O.36L 
Rifleman: Davis 

O.O85 0813 to 0827 0.51B 0,l6R 
Rifleman: Hendrlcks 

O.085 1329 to 1342 0.26A 0.42L 
Rifleman: Smith 

O.O85 1100 to 1127 0.10A O.36L 
Average 18 min 0.05B 0.21L 
Rifleman: Davis 

0.095 0925 to 0936 0.38B 0.03L 
Rifleman: Hendrlcks 

0.095 1^34 to 1449 O.58A 0.27L 
Rifleman: Smith 

0.095 1244 to 1307 0.34A 0.38L 
Average l6 mln 0.18A 0.23L 

MR MVD MED EVD  EHD  ES 

0.216 0.177 O.098 0.57 0.31 O.58 

0.211 0.144 0.135 0.48 0.51 0.61 

O.158 0.081 0.116 0.34 0.50 0.52 
O.195 0,134 0.116 0.46 0.44 0,57 

0.110 0.087 O.O63 0.^0 0.22 0.40 

O.I36 0.105 0.059 0.49 0.25 0.49 

0.092 0.049 0.066' 0.17 0.27 0, 0. 
0.113 0.080 0,063 O.35 0.25 0,39 

O.O89 0.057 0,050 0.27 0.20 0.28 

0.150 0,114 0.084 0.4-5 0. 32 0. k8 

0.125 0.064 0.094 0.23 0.32 0.32 
0,121 0.078 O.O76 0.32 0.28 O.36 
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Front 
Sight 

Aperture 
Diameter, 

inch 
Rifleman: 

0.110 
Rifleman: 

0.110 
Rifleman: 

0.110 
Average 
Rifleman: 

0.125 
Rifleman: 

0.125 
Rifleman: 

0.125 
Average 
Rifleman: 

O.lUO 
Rifleman: 

O.lkO 
Rifleman: 

O.lkO 
Average 

Time 
Davis 
1024 to 1036 

Hendricks 
0834 to 0852 

Smith 
13^5 to lkl2 
19 min 

Davis 
1131 to 11^5 

Hendricks 
0941 to 1000 

Smith 
1^52 to 1518 
20 min 

Davisb 
1312 to 1325 

Hendricks 
10^0 to 1057 
Smith 
O855 to 0920 
l8 min 

C. I, from 
Index Point MR MVP        MHD        EVD      EHD      ES 

0.20B    0.21L    0.071 0.059 0.031 0.27    0.13    0.27 

0.26B    0.42L    0.080 0.074 0.025 0.32    0.10    0.32 

0. kQk    0.70L    0.101 0.059 0. 072 0.23    0 32    0 33 
0.01A    O.hkL    0.084 0.064 0.043 0.27    0.18    0.* 31 

0.05A    0. 16L    0.051 0.044 0.024 0.17    0.09    0.17 

0.02B    0.46L    0.118 0.104 O.O36 0.34    0.16    0.34 

0.75A    0.60L    0.094 0.059 0.062 0,24    0.20    0.25 
0.26A 0. 4IL 0.088 0.069 o.o4i 0.25 0.15 0.25 

0.32A 0.22L 0.053 O.O36 0.034 0.13 0.14 0.15 

0.14A 0. 54L 0.092 O.O65 0.049 0.24 0.21 0.28 

0.01B 0. 34L 0.078 0. Oha 0.053 0.18 0.22 0 23 
0.15A 0.37L 0.074 0.050 0.045 0.l8 0.19 0.22 

^e exact location of several shot holes within the group was estinated. 

Date: 12 October i960 

Light 
Time   High   Low    Sky Condition   Temperature. «F   Wind, mph Density 

0800 
0900 
1000 
1100 
1200 
1300 
1400 
1500 
1600 

0.3 
0.9 
1.1 
1.1 
1.2 
1.1 
1.0 
1.2 
1.2 

3.6 
4.5 
4.9 
5.0 
5.0 
5.0 
4.9 
5.3 
5.0 

Clear 
Clear 
Clear 
Clear 
Clear 
Clear 
Clear 
Clear 
Clear 

56 
62 
65 a 69 
73 
74 
74 
74 

m,   3 
N, 8 
N, 10 
N, 9 

NME, 
W, 

HW, 
NW, 

6 
5 
8 
7 
5 

1.024 
1.010 
1.006 
1.003 
1.000 
0.992 
0.990 
0.989 
0.990 

heading on G.E. type PR-l exposure meter. 

Rear Sight: Redfield International Match (0. 0li6-inch-diameter aperture) 
Front Sight: Redfield International Match (aperture - see each individual) 
Sight Radius: 34 inches. /. 
Distance-Rear Sight to Eye: 2 inches. 
Target: N.R.A. 100-yard small bore rifle. 
Range: 100 yards. 
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Front 
Sight 

Aperture 
Diameter, 
Inch 

Rifleman: 
O.O65 

Rifleman: 
O.065 

Rifleman: 
O.O65 

Average 
Rifleman: 

O.O85 
Rifleman: 

O.O85 
Rifleman: 

O.085 
Average 
Rifleman: 

0.095 
Rifleman: 

O.O95 
Rifleman: 

0.095 
Average 
Rifleman: 

0.110. 
Rifleman: 

0.110 
Rifleman: 

0.110 
Average 
Rifleman: 

0.125 
Rifleman: 

0.125 
Rifleman: 

0.125 
Average 
Rifleman: 

0.140 
Rifleman: 

0.140 
Rifleman: 

0.140 
Average 

Time 
C.I, from 

Index Point MR MVD MUD EVD  EHD ES 
Davis 
1543 to 1556 0, 08A 0.47L 0.133 0.097 0.073 0.36 0.27 0. 37 

Hendrlcks 
1242 to 1257 0.02B O.38L 0.142 0.104 0.077 0.49 0.36 0.55 
Smith 
1001 to 1022 0.53B 0.34L 0.177 0.121 0.107 0.58 0.32 0.62 
16 mln 0.16B 0.40L 0.151 0.107 0.086 0.48 0.32 0.51 

Davis 
0917 to 0935 0.37B 0.00 0.080 0,045 0.06l 0.21 0.27 0.33 

Hendrlcks 
1352 to 1404 0.46A 0.52L 0.188 0.162 O.080 O.43 0.31 0.50 
Smith 
1108 to .1134 0.01B 0.22L 0.123 0.077 0.082 0.29 0.34 0.37 
19 mln 0.03A 0.25L 0.130 0.095 0.074 0. 31 0.31 0.40 

Davis 
1027 to 1044 0.30B 0.12L 0.046 0.038 0,024 0.14 0.11 0,15 
Hendrlcks 
1502 to 1520 0.6lA 0.6lL 0.098 0.068 0.057 0.28 0.27 0.29 
Smith 
1259 to 1325 0.'40A 0. 50L 0.088 0.056 0,051 0.26 0.27 0.28 
20 mln 0.24A 0.41L 0.077 0.054 0.044 0.23 0.22 0. Zk 

Davlsb 

1140 to 1200 0. 08B 0. 32L 0.039 0.024 0.025 0.09 0.07 0.09 
Hendrlcks 
0814 to 0841 0. 28B 0.40L 0.094 0.08l 0.034 0.43 0.09 0.44 
Smith 
1407 to 1435 0.62A 0.78L 0,123 0.097 0.065 0.37 0.20 0.39 
25.mln 0.09A 0,50L 0,085 0,067 0.041 0.30 0.12 0.31 

Davis 
1329 to 1348 0.48A 0,39L 0.057 0.034 0.044 0.10 0.12 0,15 
Hendrlcks 
0940 to 0958 0.05B 0.49L 0,069 0.052 0.037 0.25 0.l8 0.26 
Smith 
1523 to 1537 0,94A O.67L 0.071 0.042 0.048 0.18 0.20 0.20 
17 min 0.46A 0.52L 0.066 0.0^3 0.043 0.18 0.17 0.20 

Davlsb 

1441 to 1500 0.65A 0. 32L 0. 042 0.036 0.015 0, 09 0.07 0.0Q 
Hendrlcks 
1049 to 1106 0.00 0.62L 0.102 0,052 0.074 0.19 0,33 0.34 
Smith 
0844 to 0912 0,03B 0.47L 0.064 0.027 O.058 0.11 0,26 0,26 
21 mln      0,21A 0,471. O.O69 0,038 0,049 0,13 0,22 0,23 

^The exact location of several shot holes within the group was estimated. 
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Date: 13 October i960 

Light* 
Tine High Low Sky Condi tl (ms 

0800 0.3 3.2 Overcast 
0900 0;5 3.9 Overcast 
1000 1.2 4.7 Overcast 
1100 1.3 5.0 Overcast 
1200 1.5 5.2 Scattered clouds 
1300 1.7 5.3 Scattered clouds 
11*00 1.5 5.4 Scattered clouds 
1500 1.6 5.3 Scattered clouds 

Wind, mph Density 

NE, k 1.028 
NE, 7 1.025 
ras, k 1.021 
SE,   k 1.011 
SE, 3 1.007 
SB, k 0.994 
SE, 5 0.993 
SE, 5 0.989 

Temperature« "F 

55 
57 
59 
64 
65 
72 
72 
74 

heading on G.E. type FR-l exposure meter. 

Rear Sight: Redfleld International Match (0.046-lnch-dlaiDeter aperture). 
Front Sight: Redfleld International Match (aperture - see each Individual). 
Sight Radius: 34 laches. 
Distance-Rear Sight to Eye: 2 Inches. 
Target: N.R.A. 100-yard small bore rifle. 
Range: 100 yards. 

Front 
Sight 

Aperture 
Diameter, 

inch 
RlHc 

Time 
C. I.   from 

Index Point MR MVD MED 

O.O65 
Rifleman: 

O.O65 
Rifleman: 

O.065 
Average 
Rifleman: 

O.O85 
Rifleman: 

O.O85 
Rifleman: 

O.O85 
Average 
Rifleman: 

0.095 
Rifleman: 

0.095 
Rifleman: 

0.095 
Average 

             EVD  EHD  ES 
Davis "       
1416 to 1428 0.20B 0. 34L 0.137 0.072 0.096 0.38 0.32 0.38 

Hendrlcks 
1242 to 1300 0.14B 0.74L 0. 319 0.173 0.234 0.93 0.95 0.97 
Smith 
0913 to 0930 0.44B 0.42L 0.148 0,130 0.057 0.51 0.25 0.3k 
16 min 0.26B 0.50L 0.201 0.125 0,129 0.6l 0.51 O.63 

Davis 
0826 to 0841 0.51B 0.11R 0.074 0.028 O.O65 0.15 0.23 0.24 

Bfendricks 
1338 to 1353 0.21A 0.44L 0.176 0.140 0.079 0.56 0. 31 0. 58 
Smith 
1018 to 1041 0.26B 0.31L 0.106 0.060 0,080 0.21 0.40 0.45 
18 mln 0.19B 0.21L 0.119 0.076 0.075 0. 31 0. 31 0,42 

Davis 
0932 to 0953 0.40B 0.01L 0.081 0.074 0.031 0,22 0.09 0.22 

Hendrlcks 
1431 to 1444 0.42A 0. 70L 0.150 0.124 0.067 0.48 0. 25 0.49 
Smith 
1125 to 1149 0.08B 0. 37L 0.094 0,067 0,048 0.30 0. 22 0. 32 
19 mln 0,02B 0.36L 0.108 0.088 0,049 0. 33 0.19 0.34 
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Front 
Sight 

Aperture 
Diameter, C.I. from 
Inch Time Index Point 

Rifleman: Davlsb 
MR MVD MHD EVD  EHD  ES 

0.110 1044 to 1102 0.22B 0.22L 0.044 0.041 0.008 0.14 0.04 0. Ik 
Rifleman: Hendrlcks 

0.110 0848 to 0908 0.31B 0.49L O.O89 0.078 0,038 O.37 0.20 O.38 
Rifleman: Smith 

0.110 1302 to 1318 0.23A 0.57L 0.068 0.028 0.052 0.14 0.22 0.23 
Average 18 min      0.10B 0,43L 0.06? 0.049 0.033 0.22 0.15 0.25 
Rifleman: Davl5 

0.125 II54 to 1204 0.05B 0.24L 0.062 0.042 0.0^1 0.14 0.09 0.15 
Rifleman: Hendrlcks 

0.125 0959 to 1015 0.01B 0.55L 0.094 0.062 0.057 0.29 0.25 0.31 
Rifleman: Smith 

1356 to 1412 0.50A 0.52L 0.077 0.048 0.048 0.19 0.24 0.25 
14 mjn      0.15A 0.44L 0,078 0.051 0.049 0.21 0.19 0.24 

0,125 
Average 
Rifleman: Davis 

0.140 1322 to 1335 0. 26A 0. 26L 0.102 0.084 0. 044 0. 25 0.18 0. 26 
Rl fleman: Hendrlcks 

0.140 1107 to 1122 0.10A 0.61L 0.078 0.048 0.050 0.26 0.20 0.29 
Rifleman: Smith 

0.140    0803 to 0820 0.01A 0.41L 0.102 0.084 0.048 0.34 0.22 0.38 
Average   15 min 0.12A 0.43L O.O94 0.072 0.047 0.28 0.20 0.31 

übe exact location of several shot holes within the group was estimated, 

Date: 14 October i960 

Light' 
Time High Low Sky Condition 

0800 0.3 3.5 Broken 
0900 0,8 K3 Broken 
1000 1.4 5.2 Broken 
1100 1.5 5.2 Broken 
1200 1.6 5.3 Broken 
1300 1.3 5.2 Broken 
1400 1.3 5.2 Scattered clouds 
1500 1.3 5.3 Scattered clouds 

Temperature, 0F  Windj mph  Density 

58 
61 
61 n 
70 
70 
75 

aReading on G. E. type FR-l exposure meter. 

Rear Sight: Redfield International Match (0. 046-inch-diameter aperture). 
Front Sight: Redfield International Katch (aperture - see each individual). 
Sight Radius:  34 inches. 
Distance-Rear Sight to Eye: 2 inches. 
Target: N.R.A, 100-yard small bore rifle. 
Range: 100 yards. 

0 1.021 
0 1.015 

SE, 4 1.014 
SE, 7 1.011 
SE, 3 1.007 
SE, 4 0.996 

SSE, 5 0.995 
0 0.985 
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Front 
Sight 

Aperture 
Diameter, C.I. from 

Inch       Time     Index Point   MR   MVP   MHD  EVD  EHD  ES 
Rifleman; Davl» -      —__ 

O.O65    1419 to 1429 0.22B 0.25L 0.162 0.112 0,000 0. 38 0.38 0.40 
Rifleman: Hendrlcks 

O.O05    1231 to 1243 0.01B 0.40L 0.315 0.197 0.216 1.11 0.71 1.16 
Rifleman: Sml th 

O.065   0955 to 1015 0.46B 0.00  0.148 0.086 0.116 0.31 0.40 0.44 
Average    14 min      0.23B 0.22L 0.208 O.I32 0.137 0.60 0.50 0.6? 
Rifleman: Davi 8 

O.O85    0807 to 0822 0.40B 0.04R O.O85 0.054 0.053 0,27 0.16 0.27 
Rifleman: Hendrlck8b 

O.O85 1333 to 1349 0,32A 0.2aL 0.040 0LX>31 0.019 0.15 0.09 0.15 
Rifleman: Smith ** 

O.085 1103 to 1124 0.14B 0. OIL 0.093 0.06l 0.051 0.23 0.27^0.28 
Average 17 min      0.07B 0.08L 0.073 0.049 0.041 0.22 0.17 ;0.23 
Rifleman: Davis 

0.095 0911 to 0928 0.34B 0.07R 0.073 0.058 0.030 0.24 0.15 0.24 
Rifleman: Hendrl cks"3 

0.095 1433 to 1450 0.31A 0.34L 0.097 0.057 0.073 0.14 0.38 0.41 
Rifleman: Smith 

0.095 1248 to 1312 0.11A 0.15L 0.104 O.O69 0.061 0.26 0.24 0.27 
Average 19 min      0.03A 0. l4L 0.091 0.06l 0.055 0.21 0.26 0.31 
Rifleman: Davis 

0.110 1020 to 1036 0.24B 0. 16L 0.038 0.034 0,020 0.12 0.07 0.12 
Rifleman: Hendrlcks 

0.110 0827 to 0847 0.14B 0.59L 0.106 O.085 0.050 O.32 0;.19 O.34 
Rifleman: Smith 

0.110 1354 to 1415 0.36A 0.46L O.O63 0.036 0.048 0.15 0.15 0.17 
Average 19 min      0.01B 0.40L 0.069 0.052 0.039 0,20 0.14 0.21 
Rifleman: Davis" 

0.125 1128 to 1144 0,05B 0.13L 0.049 0.032 0.035 0.13 0.16 0.17 
Rifleman: Hendrlcks 

0.125 0934 to 0950 0.01B 0.54L 0.074 0.057 0.037 0.26 0.17 0.27 
Rifleman: Smith 

0.125 1455 to 1518 0.50A 0.41L 0.059 0.031 0.040 0.13 0.15 0.15 
Average 18 mln      0.15A *), 36L 0.06l 0.040 0.037 0.17 0.16 0. 20 
Rifleman: Davis 

0.140 1316 to 1330 0.31A 0.15L 0.038 0.025 0.024 0.10 0.07 0.11 
Rifleman: Hendrlcks 

0.140 1040 to 1058 0.04B 0.56L 0.097 0.082 0.040 0.30 0.11 0.31 
Rifleman: Smith 

0.140 0852 to 0907 0.05B 0.18L 0.073 0.056 0.034 0.21 0.14 0.22 
Average 16 mln      0.07A 0. 30L 0.069 0.054 0.033 0.20 0.11 0.21 

^The exact location of several shots within the group vas estimated. 
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SIGHTING ERROR TEST NO. 3 

Date: 1? October i960 

Light 
Wine   High  Low   Sky Condition   Temperature. "F   Wind« mph   Density 

1000 
1100 
1200 
1300 
IkOO 
1500 
1600 
1700 

0.6 4.2 
1.0 k.7 
1.0 k.l 
1.0 4.7 
1.1 4.7 
1.3 5.0 
1.2 5.0 
1,0 4.6 

Clear 
Clear 
Clear 
Scattered clouds 
Scattered clouds 
Scattered clouds 
Scattered clouds 
Scattered clouds 

64 
68 
69 
71 
73 
74 
74 
75 

NNW, 6 
NNW, 8 
NNW, 10 

N, 10 
NNW, 9 
WNW, 4 

W, 7 
W, 5 

1.004 
1.000 
0.995 
0.992 
O.989 
O.983 
O.989 
O.985 

heading on G.E. type PR-l exposure meter. 

Rear Sight: Redfleid International Match (Aperture - see each rifleman). 
Front Sight: Redfield International Match (0.125-inch-diameter aperture). 
Sight Radius: 34 inches, 
Distance-Rear Sight to Eye: 2 inches. 
T&rget: N.R.A. 100-yü small bore rifle. 
Range: 100 yards. 

Rear 
Sight 
Aperture 
Diameter, 

inch Time 
C.I. from 

Index Point MR MVD MHD EVD  EHD  ES 

0.62A 0.45L O.O69 0.053 0.029 0.26 0.15 0.26 
Rifleman: Davis 
0.030 1540 to 1553 
Rifleman: Hendrlcks 
0.030 1333 to 1348  0.04A 0.82L 0.092 0.070 0.039 0.31 0.15 0.31 
Rifleman: Smith 
0.030 1130 to 1141  0. 26B 0.64L 0.114 0.076 0.074 0. 33 0. 21 0. 36 
Average 13 min       0.13A 0.64L 0.092 0.066 0.04? 0.30 0.17 0,31 13 min 
Rifleman: Davls 
0. 038    0952 to 1006 
Rifleman: Hendrlcksb 

1458 to 1511 
Smlthb 

1253 to 1311 
15 min 

0.04A 0.49L 0.068 0.033 0.054 0.10 0.18 0.19 

0.48A 0.92L 0.041 0.021 0,031 0.11 0.13 0.14 0.038 
Rifleman: 
0.038 
Average 
Rifleman: Davis1 

0,042    1050 to 1108 
Rlfleman: Hendrlcks 
0.042    1353 to 1414  0.14A O.66L 0.060 0.049 0.022 0.25 0.08 0.25 
Rifleman: Smith0 

0.042     1556 to 1619  0.60A 0.62L 0,058 0.014 0.053 0.05 0.15 0.15 

bThe exact location of several shot holes within the group was estimated. 

0.59A O.87L 0.040 0.011 0.032 0.02 0.12 0.12 
0.37A O.76L 0.050 0.022 0.039 0.08 0.14 0.15 

0.02A 0.36L 0.045 0.034 0,025 0.11 0.12 0.13 
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Bear 
Sight 
Aperture 
Diameter, 

Inch 

Average 
Rifleman: 
0.046 
Rifleman: 
0.046 
Rifleman: 
0.046 
Average 
Rifleman: 
0.050 
Rifleman: 
0.050 
Rifleman: 
0.050 
Average 
Rifleman: 
0.058 
Rifleman: 
O.058 
Rifleman: 
0.058 
Average 

Time 

21 min 
Davlsb 

1144 to 1158 
Hendricks 
1009 to 1027 
Smith1' 
1519 to 1537 
17 mln 
Davl8b 

1315 to 1331 
Hendricks 
1110 to 1125 
Smlthb 

1622 to 1643 
17 mln 
Davis 
1416 to 1435 
Hendricks 
1235 to 1250 
Smith 
1032 to 1045 
l6 mln 

C. I. from 
Index Point MR MVD MHD EVD  EHD  BS 

0.25A 0, 55L 0.054 0.032 0.033 0.14 0.12 0.18 

0.40A 0.53L 0.039 0.027   0.029 0.07    0.07 0.08 

0.19B 0.65L 0.072 0.058   0.034 0.24 0.14 0.24 

1.05A 0.64L 0.049 0.019    0.043 0.11 0.24 0.26 
0.42A 0.61L 0.053 0.035    0.035 0.14 0.15 0.19 

0.78A 0,50L 0.047 0.029 0.029 0.11 0.12 0.14 

0.22B O.65L 0.092 0.060 0.044 0.26 0.25 0.27 

O.89A 0.60L O.O63 0.048 0.033 0.15 0.09 0.15 
0.48A 0.58L O.O67 0.046 0.035 0.17 0.15 0.19 

O.80A 0.55L 0.054 0.032 0.037 0.13 0.12 0.13 

0.30A 0.85L 0.090 0.073 0.045 0.26 0.16 0.28 

0.20B 0.64L 0.090 O.O63 0.049 0.31 0.19 O.33 
0. 32A 0.68L O.O78 O.O56 0,044 0.23 0.16 0.25 

DThe exact location of several shot holes within the group was estimated. 

Date: 18 October i960 

Lightr 

Time High 

0.3 

Low 

3.5 

Sky Condition 

Scattered clouds 

Temperature, 0F 

47 

Wind, mph 

Calm 

Densitj 

0800 1.029 
0900 0.4 4.0 Scattered clouds 57 Calm 1.013 
1000 1.0 4.6 Scattered clouds 65 Calm 1.006 
1100 1.2 4.8 dear 69 NME, 4 1.002 
1200 1.2 4.7 Scattered clouds 70 NNE, 8 1.002 
1300 1.1 4.7 Scattered clouds 72 ENE, 6 0.999 
1400 1.0 4.9 Clear 75 SE, 6 1.000 
1500 1.1 4.7 Scattered clouds 76  , SE, 3 0.998 
1600 1.1 5.0 Scattered clouds 78 SE, 3 0.996 
aReading on G. E, type PR-1 exposure meter. 

Rear Sight: Redfield International Match (Aperture - see each rifleman). 
Front Sight: Redfield International Match (0.125-inch-diameter aperture). 
Sight Radius: 34 Inches. 
Distance-Rear Sight to Eye: 2 Inches. 
Target: N.R.A. 100-yd smallbore rifle. 
Range: 100 yards. 
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Rear 
Sight 
Aperture 
Diameter, 

Inch 

Rifleman: 
0.030 
Rifleman: 
0.030 
Rifleman: 
0.030 
Average 
Rifleman: 
O.038 
Rifleman: 
O.O38 
Rifleman: 
O.O38 
Average 
Rifleman: 
0.042 
Rifleman: 
0.042 
Rifleman: 
0.042 
Average 
Rifleman: 
0.046 
Rifleman: 
0.046 
Rifleman: 
0.046 
Average 
Rifleman: 
0.050 
Rifleman: 
0.050 
Rifleman: 
0.050 
Average 
Rifleman: 
0.058 
Rifleman: 
0.058 
Rifleman: 
0.058 
Average 

Time 
C. I. from 
Index Point MR MVD MED 

Davis 
1545 to 1600 0.6lA 0.53L 0.058 0. 045 
Hendricks 
1145 to 1214 0. 49B 0.80L 0. 082 0.055 
Smith 
0946 to 1001 0.46B 0. 49L 0.075 0.052 
20 min      0.11B 0. 6lL 0.072 0. 051 

0. 58L 0.053 0.025 
Davis 
0901 to 0917 0. 00 
Hendricks 
1338 to 1356 0. 4CA 0. 90L 0. 066 0. 048 
Smith 
1100 to 1120 0.12A 0.75L 0.044 0.029 
18 min      0.17A 0. 74L 0.054 0. 034 
Davis0 

1005 to 1021 0.10B 0. 36L 0. 043 0. 034 
Hendricks 
1450 to 1506 0.6QA 0.79L 0.066 0.053 
Sinithb 

1251 to 1314   0.4aA   0.80L   0.034   0.029 
18 min 0.33A   0#65L   0.048   O.039 
Davis0 

1125 to 1140 0.43A 0. 33L 0. 036 0. 019 
Hendricks 
0808 to 0633 0.09B 0. 53L 0.075 0.043 
Smith0 

1400 to 1424 0. 97A 0. 76L 0. 042 0. 026 
21 mln      0. 44A 0. 54L 0. 051 0.029 
Davis 
1320 to 1334 0.76A o. 49L 0.057 0.038 
Hendricks 
0921 to 0943 0.08B 0.71L O.O69 O.039 
Smith 
1510 to 1540 0. 93A 0. 58L 0. O63 0. 035 
22 min      0. 54A 0. 59L 0.063 0.037 
Davis0 

1430 to 1445 O.98A 0.50L 0.051 0.030 
Hendricks 
1038 to 1058 0. 01A 0. 76L 0. 08l 0. 051 
Smith 
O838 to O855 0. 39B 0. 55L 0.080 0.047 
17 min 0. 20A 0.60L 0,071 0.043 

EVD  EHD  ES 

0.030 0.21 0.11 0.21 

0.043 0.17 0.22 0.22 

0.044 
0.039 

0.28 
0.22 

0.16 
0.16 

0.28 
0.24 

0.040 o.n 0.15 0.15 

0.034 0.21 0.17 0.24 

0.026 
0.033 

0.14 
0.15 

o.n 
0.14 

0.15 
0.18 

0.022 0.14 0.09 0.16 

0.032 0.20 0.15 0.21 

0.017 
0.024 

0.14 
0.l6 

0.05 
0.10 

0.14 
0.17 

0.027 0.08 0.09 0.10 

0.050 0.17 0.21 0.24 

0.021 
0.033 

0.16 
0.14 

0.15 
0.15 

0.16 
0.17 

0.032 0.12 0.17 0.18 

0.054 0.15 0.17 0.22 

0.041 
0.042 

0.11 
0.13 

0.13 
0.16 

0.14 
0.18 

0.033 0.16 0.09 0.17 

0,049 0.23 0. ?? 0.24 

0.059 
0.047 

0.20 
0.20 

0.26 
0.19 

0.29 
0,23 

The exact location of several shot holes within the group was estinnted. 
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Date: 21 October 1961 

Llghta 

Time   High  Low     Sky Condition  Temperature. "F Wind, mgh Penalty 

0Ö00 O.k 3.5 Scattered clouds 3h w, k 1.073 
0900 0.5 4.0 Scattered clouds ko HW, 6 1.063 
1000 0.6 k.k Scattered clouds k& HW, 8 1.053 
1100 0.9 ^.6 Clear 50 BHW, 8 1.0^3 
1200 1.0 k,6 Clear 52 w, 6 I.039 
1300 1.0 k.6 Clear 53 MHW, 8 1.039 
1400 1.3 5.3 Scattered clouds 56 MW, 8 1 029 
1500 1.1 k.6 Scattered clouds 5^ HW, 8 1.038 

heading on 0. E. type K-l exposure meter. 

Rear Sight: Redfleld International Match (aperture - see each rifleman) 
Front Sight: Redfleld International Hatch (0.125-lnch-dlaoeter aperture) 
Sight Radius: 3^ Inches 
Target :N.R. A. 100-yd smallbore rifle 
Distance-Rear Sight to Eye: 2 Inches 
Range: 100 yards 

Rear 
Sight 
Aperture 
Diameter, C.I. from 

Inch      Time    Index Point   MR  MVP   MHD  gyp  EHD   ES 

Rifleman: Paris 
0.030 1M*6 to 1^59 0.17A 0.56L 0.075 0.01*0 0.058  O.I? 0.22 0.23 
Rifleman: Eendrleks 
0.030 1300 to 1318 0.08B 0. 91L 0.066 0. 038 0.038  0.22 0. 22 0.23 
Rifleman: Smith 
0. 030 O93V to 0950 0. k9B   0. kkL   0.097 0.054 0.063  0.27 0. 23 0. 27 
Average 16 mln      0.13B 0.6kL   0.079 0. Okk   0.053  0.22 0.22 0.2k 
Rifleman: Davis 
0. O38 0850 to 0906 0.13B 0. 3kL   0.056 0.026 0.032  0.08 0.12 0.13 
Rifleman: Eendrleks13 

0.038 11*00 to Ihn    0. kOk   0.91L 0. 062 0.048 0.023  0.21 0.07 0.22 
Rifleman: Smlüib 

0.038 1036 to 1059 0.09D 0.681. 0. 067 0. 0lf3 0. 0^5  0. 22 0.18 0.27 
Average 19 mln      0.06A 0. SkL   0.062 0.039 0.033  0.17 0.12 0.21 
Rifleman: Davis0 

0. 0^2 0955 to 1012 0. 26B 0. 36L 0. O36 0. 026 0. 02k      0.12 0.12 0.15 
Rifleman: Eendrleks 
0. 042 1503 to 1525 0.11B 0.8lL 0. 092 0.065 0. 053  0. 20 0.21 0.26 
Rifleman: Smith 
0.0k2 1145 to 1205 0.17B 0.49L 0.047 0.029 0.033  0.13 0.12 0.14 
Average 20 ndn     0.18B 0.55L 0.058 0.040 0.037  0.15 0.15 0.18 

The exact location of several shot holes -within the group was estimated. 
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Rear 
Sight 
Aperture 
Diameter, 
inch 

Rifleman: 
0.046 

Rifleman: 
0.01*6 

Rifleman: 
0.046 

Average 
Rifleman: 

0.050 
Rifleman: 

0.050 
Rifleman: 
0.050 

Average 
Rifleman: 
0.058 

Rifleman: 
0.058 

Rifleman: 
O.058 

Average 

Time 
C. I. from 

Index Point MR MVD MHD   EVD  EHD  JäS 

Davis 
1104 to 111? 0.05A 0.42L 0.06l 0.043 0.038 0 14 0 13 0 15 
Hendricks "       •-».-' 

0908 to 0931 0. 28B 0. 49L 0.102 0,052 0.069 0.24 0,26 0.28 
Smith 
1321 to 1343 0.48A 0.54L O.065 0.031 0.053 0.12 0.16 018 
19 min 0. OSA 0. 48L 0.076 0.042 0.053 0.17 0.18 0.20 
Davi s 
1242 to 1255 0.23A 0.42L 0.056 0.036 0,031 0.19 0,14 0 20 
Hendricks . 
1014 to 1034 0.18B 0. 72L 0.084 0.065 0.039 0. 23 0.18 0. 25 
Staith 
1421 to 1443 0.43A 0.60L 0.075 0.040 0.055 0.15 0 22 0 27 
18 min 0.16A 0. 58L 0.072 0.047 0.042 0 19 0* 18 0* 24 
Davis 
1346 to 1356 0.6lA 0. 53L 0.075 0.058 0.037 0.21 0 14 0 25 
Hendricks 
1120 to 1142 0.32B 0.91L 0.092 0.050 0.072 0 l8 0 2^? 0 26 
Smith •    . J  . 

O83O to 0845 0.4lB 0.40L 0.106 0.054 0.075 0 22 0 32 0 32 
16 min 0.04B 0.6lL 0. 091 0.054 0.06l 0.20 o" 23 o" 28 

Date: 24 October i960 

Time 

0800 
0900 
1000 
1100 
1200 
1300 
1400 
1500 
l600 

Light» 

Low   Sky Condition   Temperature. 0F   Wind, mph   Density 

0.2 
0.3 
0.6 
0.7 
1.3 
1.3 
1.0 
0.9 
0.4 

3.5 Broken 
4.1 Scattered clouds 
4. 5 Scattered clouds 
4. 5 Scattered clouds 
5. 3 Scattered clouds 
5.0 Scattered clouds 
4.6 Broken 
4.3 Overcast 
4.1 Broken 

51 
50 
50 
50 
50 
49 
48 
48 
50 

NW, 10 
WNW, 20 
WHW, 23 
WMW, 22 
WNW, 21 
NW, 19 
NW, 22 
NW, 20 
NW, 20 

1.022 
1. 028 
1.029 
1.028 
1.031 
1.029 
1.031 
1.032 
1.030 

aReading on G.E. type PR-1 exposure meter. 

Rear Sight: Redfield International Match (aperture - see each rifleman) 
Front Sight: Redfield International Match (0.125-inch-diameter aperture) 
Sight Radius:  34 inches 
Target: N.R.A. 100-yd smallbore rifle 
Distance-Rear Sight to Eye: 2 inches 
Range 100 yards 
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Rear 
Sight 

Aperture 
Diameter, C. I. from 

inch Time     Index Point   MR   MVP   MHD   EVD  BHD  ES 

Riflemon: Davi8 
0.030 1^30 to Ikkk    0. 28B 0. U2L 0.065 0.050 0.035 0.1? 0. JA 0. l8 
Rifleman: Hendrlcks 
0.030 123^ to 125U 0. kTB    0.8lL 0.062 0.051 0.02U 0.22 0.10 0.22 
Rifleman: Smith 
0.030 1003 to 1020 0. kjB    0.66L 0.06k    0,051 0.058 0.19 0.2k    0.25 
Average 17 Mn      O.klB    0.63L 0.070 0.051 0.039 0.19 0.16 0.22 
Rifleman: Davis 
0.038 0808 to ÜÖ25 0.07B 0. hjL    0.0^3 0.028 0.026 0.10 0.12 0. Ik 
Rifleman: Hendrlcks*3 

0.038 13^7 to lJ+02 0.20B 0. Ö9L 0.069 0.060 0.030 0.20 0. 08 0.21 
Rifleman: Smith 
0.038 1109 to 1135 0.00  0. QkL    0.05k    0. 028 0.039 0. 08 0.22 0. 22 
Average 19 min      0.09B 0.73L 0.055 0.039 0.032 0.13 0.1k   0,19 
Rifleman: Davis 
0.042 0919 to 0932 0.21B 0.3kL    0.066 0.03k    0.026 0.20 0.12 0.22 
Rifleman: Hendrlcks 
0.042 1448 to 1512 0.34B 0.86L 0.063 0.038 0.047 0.15 0.14 0.21 
Rifleman: Smith*5 

0.042 1258 to 1322 0.02B 0.62L 0.050 0.034 0.027 0.21 0.08 0.21 
Average 20 ndn      0.19B 0.6lL 0.060 0. 042 0.033 0.19 0. U 0.21 
Rifleman: Davis 
0.046 1025 to 1041 0.09A 0.44L 0.055 0.035 0.035 0.12 0.17 0.19 
Rifleman: Hendrlcks 
0.046 O83O to 0850 0.29B 0.62L 0.080 0.044 0.053 0.17 0.21 0.22 
Rifleman: Smith 
0.046 1406 to 1428 0.11A 0.53L 0.074 0.053 0.042 0.20 0.21 0.24 
Average 19 mln      0.03B 0.53L 0.070 0.044 0.043 0.16 0.20 0.22 
Rifleman: Davis 
0.050 1138 to 1150 0.12A 0.42L 0.052 O.O36 0.026 0.18 0.10 0.18 
Rifleman: Hendrlcks 
0.050 0938 to 0959 0.27B 0.65L 0.044 0.031 0.027 0.15 0.10 0.16 
Rifleman: anlthb 

0.050 1517 to 1532 0.37B 0. 38L 0.055 0.035 0.035 0.16 0.13 0.16 
Average 16 mln      0.17B 0. 48L 0.050 0.034 0.029 0.16 0.11 0.17 
Rifleman: Davis 
0.058 1326 to 1342 0.08A 0.53L 0.054 0.028 0.044 0.11 0.16 0.19 
Rifleman: Hendrlcks 
0.058 1045 to 1105 0.50B 0.77L 0.059 0.045 0.031 0.18 0.14 0.18 
Rifleman: Smith 
0.058 0855 to 0915 0.30B 0.58L 0.077 0.030 0.070 0.13 0.24 0.24 
Average 19 mln      0.24B 0.63L 0.063 0.034 0.048 0.14 0.18 0.20 

^The exact location of several shot holes within the group was estimated. 
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SIGHTING ERROR TEST NO. k 

Date: 25 October i960 

Light* 
Time High Low Sky Condition Temperature, 0P Wind, mph Density 

0900 0.6 k.o Clear 46 W, 11 1.045 
1000 0.6 4.0 Clear 50 vm, 18 1.041 
1100 1.0 4.5 Clear 54 w, 19 1.037 
1200 1.2 4.7 Clear 54 W, 22 1.033 
1300 1.3 4.7 Clear 58 w, 18 1.026 
11+00 1.5 4.9 Clear 60 WNW, 13 1.021 
1500 1.3 4.6 Clear 60 WNW, 13 1.021 

aReading on O.E. type PR-1 exposure meter. 

Rear Sight: Redfield International Match (0.042-inch-diameter aperture). 
Front Sight: Redfield International Match (Aperture - see each individual). 
Sight Radius: 34 Inches. 
Distance-Recur Sight to Eye: 2 Inches. 
Target: See each individual. 
Range: 100 yards. 

Front 
Sight Aiming 
Aperture Point 
Diameter, Diameter,         C.I. from 
inch inch    Time    Index Point  MR   MVP   MHD  EVD  EHD  ES 

Rifleman: Davis 
0.075      2.9      1420 to 0.40B 0.60L O.OSl 0.040 0.066 0.l6 0.21 0.23 

1433 
Rifleman: Hendrlcks 
0.075     2.9     1255 to 0.75B 0.72L 0.158 0.118 0.088 0.45 0.27 0.45 

1307 

1040 to 0. 98B 0. 42L 0.062 0.036 0.044 0. l6 0. l6 0.20 
1057 
14 raLn  0.71B O.58L 0.100 0,065 O.066 0.26 0.21 0.29 

0845 to 1.12B 0. 50L 0.056 0. 050 0.025 0.14 0.10 0.l6 
0905 

1340 to 0.60B 0.85L 0.114 0.089 0.052 0.35 0.19 0. 36 
1355 

1145 to 0.87B O.65L 0.069 0.022 0.056 0.09 0.26 0.26 
1201 

Average 17 min  0.86B O.67L 0.080 0.054 0.044 0.19 O.18 O.26 
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Rifleman: 
0.075 

Smith 
2.9 

Average 
Rifleman: 
0.100 

Davis 
2.9 

Rifleman: 
0.100 

Hendrlcks 
2.9 

Rifleman: 
0.100 

Smith 
2.9 



Front 
Sight Aiming 
Aperture Point 
Diameter, Diem, C. I. from 

inch     inch  Time     Index Point  MR    MVP   MHD   EVD EHD  ES 

Rifleman: Davis 
0.125      2.9   0958 to O.86B O.56L 0.080 0.061 0.040 0.28 0.20 0.30 

1020 
Rifleman: Hendricks 
0.125      2.9   1^37 to 0.1*0B 0.87L 0.095 0.072 O.O54 0.27 0.22 0.29 

lkh9 
Rifleman: Smith 
0.125      2.9   I3II to 0.37B 0.46L 0.075 0.053 0.043 0.18 0.16 0.22 

1323 
Average 15 min  0.54B 0.63L 0.083 0.062 0.046 0.24 0.19 0.27 
Rifleman: Davis 
0.125      6.0   1101 to 0.72B 0.55L 0.050 0.044 0.019 0.14 0.08 0.14 

1120 
Rifleman: Hendricks 
0.125      6.0   0910 to 1.08B 0.8ßL 0.064 0.042 0.038 0.22 0.14 0 23 

0934 
Rifleman: Smith 
O.125     6.0  1359 to 0.14B 0.64L 0.058 0.038 0.041 0.12 0.13 0.18 

1418 
Average 21 min  O.65B O.67L 0.057 0.041 0.033 0.16 0.12 0.18 
Rifleman: Davlsb 

0.125     8.1  1234 to 0.51B 0.48L 0.051 0.034 0.034 0.13 0.13 0.14 
1249 

Rifleman: Hendricks 
0.125      8.1   1023 to 0.93B 0.82L O.O83 0.053 0.046 0.25 0.20 0.25 

1035 
Rifleman: Gmlth 
0.125      8.1   1452 to 0.22B O.66L 0.045 0.030 0.033 0.09 0.14 0.15 

1509 
Average 15 min  0.55B O.65L O.060 0.039 O.038 0.16 0.16 0.18 
Rifleman: Davis 
0.125    12.0   1325 to 0.47B 0.54L O.085 0.072 O.036 0.27 0.18 0.30 

1335 
Rifleman: Hendricks 
0.125     12.0   1127 to 0.70B 0.78L 0.105 0.049 0.081 0.19 0.29 0.31 

1140 
Rifleman: Smith 
0.125     12.0   0938 to 0.84B 0.73L 0.08^ 0,069 0.042 0.25 0.18 0.28 

0954 
Average 13 nln  0.67B 0.68L 0.091 0.063 0.053 0.24 0.22 0.30 

"The  exact location of several shot holes within the group was estimated. 
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SIGHTING ERROR TEST NO. k 

Date: 26 October i960 

Light* 
Tin»   Hlflfr   Low   Sky Condition   Tenperature, "F   Wind, mph  Density 

0800 0.3 3.3 Scattered clouds 
0900 0.5 k.O Scattered clouds 
1000 1.2 5.2     Broken 
1100 1.0 ^.8     Broken 
1200 1.3 5.0 Overcast 
1300 1.3 IK 7 Overcast 
1^00 1.3 5.3 Overcast 
1500 1.3 k.6             Broken 

»Reading on G. E. type PR-1 exposure meter. 

30 
38 
50 
50 
5* 
57 
58 
58 

Calm 
W, 3 
wsw, 6 
SSW, 6 
SE, 8 
SSE, 7 
SE, 6 
SSE, 7 

1.075 
1.064 
1.055 
1.050 
1.047 
1.046 
I.038 
1.040 

Rear Sight: Redfleld International Match (0. 042-Inch 
Front Sight: Redfleld International Match (Aperture 
Sight Radius: 34 Inches, 
Distance-Rear Sight to Eye: 2 Inches. 
Target: See each Individual. 
Range: 100 yards. 

Front 
Sight Aiming 

Aperture Point 
Diameter, Diam, 

-diameter aperture). 
- see each Individual). 

Inch Inch 

Rifleman: 
0.075 

Rifleman: 
0.075 

Rifleman: 
0.075 

Average 
Rifleman: 
0.100 

Rifleman: 
0.100 

Rifleman; 
0.100 

Average 

Time 
C. I. from 
Index Point MR MVD MHD   EVD  EHD  ES 

Davis 
2.9 1439 to 

1450 
Hendrlcks 
2.9 1126 to 

1141 
Smith 
2.9 0949 to 

1007 
15 mln 

Davis 
2.9 0902 to 

0917 
Hendrlcks 
2. 9 1253 to 

1320 
Smith 
2.9 1044 to 

1101 
20 min 

O.72B 0. 46L 0.096 0.064 0.063 0.24 0.20 0.28 

1.22B 0. 59L 0.079 0.044 0.057 0.11 0.26 0.26 

1.19B 0.30L 0.086 0.049 

1.04B 0.45L O.O87 0.052 

l. 23B 0. 35L 0.053 0. 047 

O.059 0.14 0.26 0.27 

0.060 0.16 0.24 0.27 

0.020 0.20 0.08 0. 20 

1.22B 0.71L 0.051 0.027 O.O38 0.10 0.20 0.22 

1.14B 0.57L 0.087 0.049 

1.20B 0.54L 0.064 0.041 

0.059 0.17 0.24 0.24 

0.039 0.l6 0.17 0.22 
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Front 
Sight   Aiming 

Aperture Point 
Diameter, Dia«, C.I. from 
Inch inch    Time  Index Point   MR   MVP   MEED   BVD  Wffn  BS 

Riflemen: Davi8b 

0.125     2.9    1012 to 0. 91B 0.1*7L 0.06l 0.05^ 0. 0l8 0.20 0.11 0.20 
1026 

Rifleman: Hendricks 
0.125     2.9    itoL to 0.83B 0.72L 0.10k    0. 080 0. 056 0. 30 0.22 0. 3U 

141? 
Rifleman: Smith 
0.125     2.9    11^5 to O.83B 0.42L O.OSl 0.0^2 0.058 0.21 0, l8 0.2k 

1157 
Average Ik min  0.86B Ü. 5kL    0.082 0.059 0. Okk    0.2k    0.1? 0.26 

Rifleman; Davis 
0.125     6.0    1106 to 0.80B O.kOL    0.046 0.029 0.029 0.10 0.11 0.14 

112U 
Rifleman: Hendricks 
0.125     6.0    0810 to 1.18B 0.72L 0.104 0.076 0.053 0.26 0.26 0.27 

0834 
Rifleman: Smith 
0.125     6.0    132k  to 0.73B 0.50L 0.062 0.042 0.037 0.20 0.16 0.25 

1345 
Average 21 min  0.90B 0.54L 0.071 0.049 0.040 0.19 0.18 0,22 

Rifleman: Davis 
0.125     8.1    1232 to 0.69B 0.42L 0.083 0.067 0.045 0.18 0.11 0. l8 

1249 
Rifleman: Hendricks 
0.125     8.1    0925 to 1.17B 0.59L 0.068 0.049 0.034 0.22 0.12 0.22 

0945 
Rifleman: Smith'' 
0.125    8.1   ll»23 to 0.57B 0.54L O.085 0.080 0.024 0.42 0.10 0.43 

1435 
Average 16 mln  0.8lB 0.52L 0.079 0.065 0.034 0.27 0.11 0.28 

Rifleman: Davis 
0.125     12.0   1348 to 0.83B 0. 57L 0. 080 0.054 0. 049 0.21 0.21 0.24 

1357 
Rifleman: Hendricks 
0.125     12. 0   1028 to 1. 09B 0. 48L 0.106 0.06l 0. 071 0. 25 0.25 0. 29 

1040 
Rifleman:  Smith 
0.125     12.0   O839 to 1. 32B 0.43L 0.076 0.042 0. 06l 0.12 0.19 0.19 

0855 
Average 12 mln  1.08B 0.49L 0.087 0.052 0.060 0.19 0.22 0.24 

^The exact location of several shot holes within the group was estimated. 
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SIGHTING ERROR TEST NO.   k 

Date:    27 October i960 

Light8 

Time      H3.|gh   Lov     Sky Condition Temperature. 0F     Wind, moh      Density 

Calm 
NE, k 
NE, 7 
NE,  6 
ras, 5 
RE,  If 
Calm 

l.OVT 
1.0if3 
1.0^0 
1.035 
1.033 
1.032 
1.030 

0800 0.0 1.2 OrercaBt v/fog kQ 
0900 0.6 4.3 Overcast w/fog 51 
1000 0.5 Jt.O Overcast v/fog 52 
1100 0.6 U. 5 Overcast w/fog 54 
1200 0.6 If. 2 Overcast w/fog 56 
1300 0.6 If. 3 Overcast w/fog 58 
llfOO 0.5 4.0 Overcast w/llght rain 58 

aReadlng on G.E. type PR-1 exposure meter. 

Rear Sight: Redfleld International Match (0.0lf2-lnch-diameter aperture). 
Front Sight: Redfleld International Match (Aperture - see each individual). 
Sight Radius: 34 inches. 
Distance-Rear'Sig^it to Eye; 2 inches. 
Target: See each individual. 
Range: 100 yards. 

Front 
Sight Aiming 
Aperture Point 
Diameter, Dlam, 
Inch inch Time 

C.I.  from 
Index Point MR MVD MHD      EVD      EHD      ES 

Rifleman:    Davis 
0.075 2.9        1331 to   o,9to   0.50L   0.128   0.050   0.106   0.18   O.lfl   O.kh 

1342 
Rifleman;    Hendrlcks 
0.075 2.9 II30 to    1.18B   0.62L   0.152    0.097   0.100   O.39    0.50    0.53 

1141 
Rifleman:    Smith 
0.075 2.9 

Average 
Rifleman:    Davis13 

0.100 2.9 

0907 to 1.26B 0.50L 0.103 0.079 0.057 0.27 0.21 0.27 
0924 
13mln  1.13B 0.54L 0.128 0.075 0.088 0.28 0.37 0.41 

0826 to 1.15B 0.42L 0.047 0.030 0.033 0.12 O.llf 0.16 
O838 

Rifleman: Hendrlcks 
0.100      2.9    1253 to 1.25B 0.70L 0.083 0.047 0.057 0.15 0,21 0 23 

1303 
Rifleman: Smith 
0.100      2.9    1004 to 1.06B 0.51L 0.064 0.045 0.040 0.17 0.19 0.25 

1018 
Average 12 min  I.15B 0.54L O.O65 0,04l 0.043 0.15 0.18 0.21 
"The exact location of several shot holes within the group was estimated. 
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Front 
Sight Aiming 
Aperture Point 
Diameter, Dieun, ci from 

^-Pch    inch  Time    Index Point   MR   MVP   MSP       EVD   EHD  ES 

Rifleman:  Davis 
0.125      2.9   0927 to 0.8lB 0. h8L      0.089 0.056 0.051 0 22 0 20 0 28 

O938 
Rifleman: Hendrlcks 
0.125      2.9   13^5 to 1.02B 0.70L  0. IOU 0.081 0,050 0.29 0.21 0 32 

1409 .-» 
Rifleman: Smith 
0.125      2.9   1053 to 0.88B 0.1K)L  0.093 0.080 0. (AO 0.30 0.20 0 32 

1110 'J 

Average 17 mln  0.90B 0.53L  0.095 0.072 0.0^7 0.27 0.20 0.31 

Rifleman: Davi8b 

0.125      6.0   1022 to 0.83B 0.40L  0.0k5    0.031 0.02k    0 17 0 Ik    0 1? 
IO36 

Rifleman: Hendrlcks 
0.125      6.0   0841 to 1.11B 0.60L  0.077 0.0k7    0.057 0 25 0 25 0 32 

0904 
Rifleman: Smith1' 
0-125      6.0   11^5 to 0.82B 0. k&L      0.059 0. Ökj    0.026 0.2k    0.12 0 25 

1206 
Average 19 min  0.92B 0.1*9L  0.060 0.0^2 0.036 0.22 0.17 0.25 

Rifleman: Davis 
0.125     8.1   1113 to 0.6kB    0.36L  0.057 0.0^8 0.022 0.21 0 11 0 22 

1126 
Rifleman: Hendrlcks^ 
0.125     8.1   09^0 to 1.06B 0.66L  0.077 0.0^6 0. OMf 0.27 0 25 0 28 

1000 1    ^  . 
Rifleman: Smith 
0.125      8.1   1312 to O.SkB    0.60L  0.080 O.O55 0. 0^5 0.19 0 21 0 2k 

1330 
Average 17 mln  0.91B 0.5^1  0.071 0.050 0.037 0.22 0.19 0.25 

Rifleman: Davis 
0.125     12.0   1242 to O.88B O.38L  0.136 0.Or5 O.O99 0.36 0.41 0 43 

1250 
Rifleman: Hendrlcks 
0.125 12.0        1040 to    O.98B    0.51L      O.O85    0.064    0.041    0.28    0 IQ    0 30 

1050 • ^  .-> 
Rifleman: Smith 
0.125     12.0   0811 to 1.12B 0.47L  0.152 0.089 0.108 0.34 0 46 0 4<5 

0823 •    • 7 
Average 10 min  0.99B 0.45L  0.124 0.076 0.083 0.33 0.35 0.4l 

bThe exact location of several shot holes within the group vas estimated. 
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Date: 31 October 196c 

Light* 
Time   High low  Sky Condition    Temperature, »F  Wind, mph Density 

0800 0.2 3.0 Overcast w/fog         51 MB, 9 1 039 
?^ 0•2 3-5 O^rcast w/fog         52 NE, 10 l.*03Ö 
1000 0.3 3.6 Overcast w/fog         52 HE, 8 1 036 
1100 0.3 3.5 Overcast w/fog        53 ms, 8 l.,035 
1200 0.1 3.3 Overcast w/fog         54 calm 1 031 
1300 0.1 3.3 Overcast w/drlzzllng rain 3k HE, 3 1*031 
IkOO 0.0 2.3 Overcast w/drizzllng rain 3k m,  3 l.*028 

"Reading on G.E. type PR-l exposure meter. 

Rear Sight: Redfield International Match (0.042-lnch-diameter aperture) 
Front Sight: Redfield International Match (aperture - see each individual) 
Sight Radius: 34 inches /* 
Distance-Rear Sight to Eye: 2 inches. 
Target: See each individual. 
Range: 100 yards 

Front 
Sight Aiming 
Aperture Point 
Diameter, Dlam, c. I. from 
 lpch «iS£iL- TlMe     Index Point   MR    MVP  MHD   EVD EHD  ES 

Rifleman: Davis 
0.075 2.9       Oj**; to     1.28B   O.66L   O.O85   0.041   O.069   0.16   0.26 0.28 

Rifleman: Hendricks 
0.075     2.9   1120 to  1.48B 0.75L 0.131 O.060 0.100 O.30 0.4l 0.4l 

.  1128 
Rifleman: Smith0 

0.075      2.9   0939 to  1.25B 0.62L 0.068 0.044 0.039 0.20 0 18 0 27 O958 **      * ' «.^i 
Average 14 min   1.34B 0.68L 0.095 0.048 O.069 0.22 0 28 0 32 
Rifleman: Davis 'J 

0.100     2.9   1327 to  1.15B 0.71L 0.062 0.049 0.028 0.17 0.10 0.18 

Rifleman: Hendricks 
0,100     2.9   1255 to  1.54B 0.84L 0,141 0.113 O.067 O.39 0.17 0.40 

1  1305 Rifleman: Smith0 

0.100     2.9   1037 to  1.29B 0.74L 0.049 0.038 0.024 0 08 O 10 0 11 
1059 .... 

Average 13 mln   I.33B O.76L 0.084 O.067 0.040 0.21 0 12 0 23 
Rifleman: Davis *    " 
0.125     2.9   0905 to  0.88B 0.59L 0.102 0.079 0.055 0.27 0.20 0.32 

bmu 0918 
«The exact location of several shot holes within the group was estimated. 
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Front 
Sight Aiming 
Aperture Point 
Diameter, Diam, C. I. from 

inch     inch   Tine    Index Point    MR   MVP   MHD  EVD ESP     ES 

Rifleman: Hendricks 
0.125     2.9   1339 to 1.25B 0.85L 0,135 0.105 0.06k   0.50 0.2k   0.52 

13U6 

1.00B    0.61L    0.070    0.023    0.061    0.08    0.19   0.19 

l.OkB   0.68L    0.102    O.O69    0.060    0.28    0.21   0.3U 

0.87B    0.53L    0.042    0.034    0.029    0.10    0.08   0.11 

Rifleman: Smith 
0.125 2.9 1131 to 

llUl 
Average 11 mln 
Rifleman: Davi8b 

0.125 6.0 1002 to 
1020 

Rifleman: Hendricks 
0.125 6.0 08l8 to 

O836 
Rifleman: smith 
0.125 6.0 1308 

1323 
Average ^ 17 min 

1.36B 0.731. 0.088  0.0U3  0.063  0.16  0.29 0.30 

0.73B 0.81L 0.063 0.037 0.043 0.18 0.18 0.20 

-^       ,  -. —-   O.99B O.69L 0.064 0.038 0.045 0.15 0.18 0.20 
Rifleman: Davis0 

0.125     8.1  1103 to  1.06B 0.46L O.065 O.030 0.049 0.15 0.12 0.16 
1118 

Rifleman: Hendricks 
0.125      8.1   0920 to  1.10B 0.72L 0.107 0.080 0.063 0.36 0.22 0.38 

0936 
Rifleman: Smith 
0.125     8.1   1412 to  1.00B 0.71L O.O67 0.029 0.055 0.09 0.24 0.24 

1428 
Average 16 min   1.05B O.63L O.O80 0.046 O.O56 0.20 0.19 0.26 
Rifleman: Davis 
0.125     12.0  1240 to  0.86B O.63L 0.147 O.085 0.095 O.34 0.44 0.44 

1250 
Rifleman: Hendricks 
0.125     12.0  1023 to 

1034   1.26B 0.67L 0.092 0.084 0.023 0.37 0.13 0.38 
Rifleman: Smith 
0.125     12.0  O838 to  1.26B 0.75L 0.110 0.073 0.066 0.29 0.24 0.31 

0859 
Average 14 min   1.13B 0,68L 0.116 0.08l 0.06l O.33 0.27 O.38 

^The exact location of several shot holes within the group was estimated. 
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SIGHTING EREOR TEST NO. 5 

Date;  12 April I96I 

Time 

O8OO 
0900 
1000 
1100 
1200 
1300 
1^00 
1500 

Light' 
^Bä     ^Sü       Sky Condition   Temperature. 0F  Wind, mph  Density 

0.4 4.0 Overcast 50 
1.0 4.6 Overcast 51 
1.0 4,8 Overcast 50 
1.5 5.3 Overcast 54 
1.3 5.0 Overcast 55 
1.5 5.2 Overcast 56 
0.3 3.5 Overcast w/light rain 53 
0.3 3.5 Overcast w/llght rain 49 

mt   6 
Calm 
BE,    5 
SE, 7 
SE, 10 
SB, 11 
SE, 9 
E,- 10 
E, 14 

1.054 
1.048 
1.047 
1.039 
1.038 
1.036 
1.037 
1.037 
1.039 

heading on 0. E. type ER-1 exposure meter. 

Rear Sight: Redfleld International Match (modified) (see each rifleman). 
Front Sight: Redfleld International Match (0.125-inch-diameter aperture) 
Distance Between Front Sight and Eye: 36 inches. 
Distance-Rear Sight to Eye: See each rifleman. 
Target: N.R.A. 100-yd small bore rifle. 
Range: 100 yards. 

Rear 
Sight 
to 
Eye, 
inch 

Rifleman 
1.0 

Rifleman 
1.0 

Rifleman 
1.0 

Average 
Rifleman: 

2.0 
Rifleman: 

2.0 
Rifleman: 

2.0 
Average 
Rifleman: 

4.0 
Rifleman: 

4.0 
Rifleman: 

4.0  x 

Average 

Rear 
Sight 

Aperture 
Diameter, 

inch Time 

1416 to 1429 
Davis 
0.020 
Hendrlcks 
0. 020    II35 to 1147 
Smith 
0.020    0937 to 0957 

Davis 
0,040   0732 to 0751 
Hendrlcks 
0.040    1326 to 1347 
Smith 
0.040    1047 to 1105 

Davis 
0.080    0855 to 0909 
Hendrlcks 
0.080    1433 to 1452 
Smith 
0.080 1237 to 1255 

MR 

0.194 

O.I65 

0.162 
0.180 

0.058 

0.104 

O.O69 
0.077 

0.078 

0.210 

0.116 
0.135 

MVD MHD EVD      EHD     ES 

0.096 0.157 0.43 0.60 0.65 

0.140 O.O67 0.52 0.27 0.52 

0.142 0.082 0.56 0.37 O.58 
0.126 0.102 0.50 0.41 O.58 

0.031 0.048 0.11 0.13 0.14 

O.O67 0.068 0.24 0.27 0.28 

0.043 0.044 0.17 0.18 0.19 
0.047 0.053 0.17 0.19 0.20 

O.O56 0.048 0.19 0.19 0.25 

0,147 0.121 0.50 0.49 O.56 

0.074 O.O69 0.30 0.28 0.31 
0.092 0.079 O.33 0.32 O.37 
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Bear 
Sight 
to 
Eye, 

. Inch 

Rifleman: 
8.0 

Rifleman: 
8.0 

Rifleman: 
8.0 

Rifleman: 
16.0 

Rifleman: 
16.0 

Rifleman: 
16.0 

Average 
Rifleman: 
24.0 

Rifleman: 
24.0 

Rifleman: 
24.0 

Average 

Rear 
Sight 

Aperture 
Diameter, 
Inch Time MB MVD 

Davis 
0.l60    1000 to IOI.7 
Hendrlcks 
O.160    0800 to O823 
Smith 
0.160 135O to 1413 

Davis 
0. 320    1110 to 1132 
Hendrlcks 
0.320    0917 to 0934 
Smith 
0. 320    1456 to 1511 

Davis 
0.480    1300 to 1323 
Hendrlcks 
0.480 
Smith 
0.480 

1020 to 1039 

0830 to 0848 

0.207 

0.346 

0.354 
0.302 

O.832 

0.432 

0.409 
0.558 

1.361 

0.698 

I.287 
1.115 

MHD EVD  EHD  ES 

0.126 0.151 

0.262 0.202 

0.253 0.205 
0.214 0.186 

0,665 

0.246 

0.321 
0.411 

0.321 

0,274 

0.177 
0.257 

0.962 0.686 

0.223 0.623 

0.564 1.101 
0,583 0.803 

0.44 

1.10 

0.84 
0.79 

2.83 

1.20 

1.74 
1.92 

4.08 

O.89 

2.52 
2.50 

O.60 

0.75 

0.81 
O.72 

1.17 

1.21 

0.86 
1,08 

3.67 

2.25 

4.12 
3.35 

Date: 14 April I96I 

.a 

Time 

0700 
0800 
0900 
1000 
1100 
1200 
1300 
1400 
1500 

HI 
Light' 

1.2 

1.3 
1.3 
1.3 
1.4 

1.3 
1.5 
1.6 
1.5 

Low Sky Condition   Temperature. T 

4.5 Scattered clouds 43 
5.0 Scattered clouds 46 
5.0 Scattered clouds 52 
5.0 Clear 54 
5.1 Clear 58 
5.1 Clear 60 
5.2 Scattered clouds 6l 
5.3 Clear 62 
5.3 Clear 63 

W, 7 
WNW, 8 

N> 17 
NW, 15 
NW, 19 
NW, 15 
NW, 15 
NW, 14 
W, 12 

O.63 

1.13 

1.00 
0.92 

2.84 

1.27 

1.75 
1.95 

4.24 

2.27 

4.45 
3.65 

Densit y 

1.050 
1.035 
1.026 
1.026 
1.018 
1.015 
1.009 
1.009 
l.OU 

^Reading on G. E, type FR~1  exposure meter. 

Rear Sight: Redfleld International Match (modified) (see each rifleman). 
Front Sight: Redfleld International Match (0.125-lnch-dlameter aperture). 
Distance Between Front Sight and Eye: 36 Inches. 
Distance-Rear Sight to Eye: See each rifleman. 
Target: N.R.A. 100-yd small bore rifle. 
Range: 100 yards. 
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Rear Rear 
Sight Sight 
to Aperture 
Eye, Diameter, 

.inch inch 
Davis 

Time m MVD MHD EVD EHD ES 
Rifleman: 
1.0 0.020 1345 to 1401 0.108 0.079 0.058 0.22 0.21 0.26 

Rifleman: Hendricks 
1.0 0.020 1109 to 1133 0.131 0.079 0.088 0.36 0.26 0.39 

Rifleman: Smith 
1.0 0,020 0920 to 0940 0.158 0.122 0.075 0.62 0.40 0.63 

Arerage 0.132 0.093 0.074 0.40 0.29 0.43 
Rifleman: Davis 

2.0 0.01*0 0720 to 0746 0.073 0.059 0.033 0.33 0.14 0.34 
Rifleman: Hendricks0 

2.0 0.040 1301 to 1313 O.O65 0.044 0.037 0.25 0.12 0.28 
Rifleman: Smith 

2.0 0.040 1018 to IQkS 0.047 0.026 0.039 0.10 0.13 0.l6 
Average 0.062 0.043 0.036 0.23 0.13 0.26 
Rifleman: Davis 

3.0 0.080 0843 to 0900 0.161 0.090 0.116 0.35 0.48 0.44 
Rifleman: Hendricks 

3.0 0.080 1405 to 1430 0.175 0.148 0.064 O.58 0.26 0.59 
Rifleman: Smith 

3.0 0.080 1137 to 1159 0.104 0.086 0.049 0.33 0.18 0.33 
Average 0.147 0.108 O.076 0.42 0.29 0.45 
Rifleman: Davis 

4.0 0.160 0944 to 0959 0.317 0.154 0.264 0.57 0.84 0.93 
Rifleman: Hendricks 

h.O 0.160 0749 to 0812 0.345 0.266 0.179 1.17 O.63 1.23 
Rifleman: Smith 

4.0 0.160 1317 to 1340 0.466 0.252 0.327 1.03 1.27 1.32 
Average 0.376 0.224 0.257 0.92 0.91 1.16 
Rifleman: Davis 

5.0 0.320 1046 to 1106 0.505 0.304 0.344 ! 1,61 1.48 1.94 
Rifleman: Hendricks 

5.0 0.320 0904 to 0917 0.543 0.480 O.165 1.73 O.76 1.74 
Rifleman: Smith 

5.0 0.320 1434 to 1449 0.540 0.395 0.328 1.58 1.24 1.68 
Average 0.529 0.393 0.279 1.64 1.16 1.79 
Rifleman: Davis 

6.0 0.480 1239 to 1257 0.739 0.564 O.361 I.67 1.81 2.06 
Rifleman: Hendricks 

6.0 0.480 1003 to 1014 0.596 0.529 0.198 1.60 1.00 I.65 
Rifleman: Smith 

6.0 0.480 0817 to 0838 0.463 0.389 0.199 1.41 0.77 1.47 
Average 0.599 0.494 0.253 1.56 1.19 1.73 

Eie exact location of several shot holes within the grot ap was estimated. 
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Date: 18 April 1961 

Lighta 

Time High Low Sky Condition Temperature, "J mad, ■ph üensity 

0700 1.6 5.2 Clear kk »1 15 1. 047 
0800 1.6 5.5 Scattered clouds kd w. 20 1.040 
0900 1.7 5.3 Broken clouds 52 Wj 18 1.035 
1000 1.6 5,1 Broken clouds 52 w. 18 I.O36 
1100 1.7 5.3 Broken clouds 52 WNW, 18 I.O38 
1200 0.5 3.5 Overcast 49 WNW, 17 I.O38 
1300 2.0 5.5 Broken clouds 49 WNW, 17 1.033 
1400 1.5 5.0 Broken clouds 56 WNW, 10 1.033 

heading on G. E. type PR-1 exposure meter. 

Rear Sight: Redfleld International Match (modified) (see each rifleman). 
Front Sight: Redfleld International Match (0.125-lnch-dlameter aperture). 
Distance Between Front Sight and Eye: 36 inches. 
Distance-Rear Sight to Eye: See each rifleman. 
Target: N.R.A. 100-yd small bore rifle. 
Range: 100 yards. 

Rear Rear 
Sight Sight 
to Aperture 
Eye, Diameter, 
inch inch 

Rifleman: Davis 
1.0 0.020 

Rifleman: Hendricks 
1.0 0.034 

Rifleman: Smith 
1.0 0.042 

Rifleman: Davis 
2.0 0.034 

Rifleman: Hendricks 
2.0 0.042 

Rifleman: Smith 
2.0 0.050 

Rifleman: Davis 
3.0 0.042 

Rifleman: Hendricks 
3.0 0.050 

Rifleman: Smith 
3.0 0.034 

Rifleman: Davis 
4.0 0.050 

Rifleman: Hendricks 
4.0 O.O58 

Time MR MVD MHD EVD  EHD  ES 

0714 to 0728 0.128 0.071 0.079 0.23 0.46 0,46 

0733 to 0749 0.096 0.078 0.040 0.26 0.14 0.27 

0751 to 0813 0.101 0.051 0.081 0.20 0. 32 0.38 

08l8 to O835 0.049 0.027 0,033 0.12 0.15 0.17 

0838 to 0900 0.089 0.058 0.057 0.25 0.13 0.26 

0903 to 0922 0.071 0.055 0.068 0.21 0,26 0.27 

0925 to 0945 0,062 0.048 0,032 0.23 0.11 0.24 

0948 to 1008 O.O76 0.049 0.047 0.13 0.26 0.28 

1013 to 1033 O.O67 0.039 0.047 0.18 0.16 0.22 

IO36 to 1052 0.099 0.059 0.068 0.25 0.23 0.25 

IO56 to 1115 0.079 O.06O 0,036 0.29 0.12 0.30 
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Rear 
Sight 
to 
Eye, 

Inch 
■ 

Rifleman: 
J+.o 

Rifleman: 
8.0 

Rifleman: 
8.0 

Rifleman: 
8,0 

Rifleman: 
16.0 

Rifleman: 
16.0 

Rifleman: 
16.0 

Rear 
Sight 

Aperture 
Diameter, 
,inch' 

Smith 
0,042 

Davis 
0.075 

Hendricks 
0.042 

Smith 
0.058 

Davis 
0.1^80 

Hendricks 
0.110 

Smith 
0.130 

Time MR MVD MHD EVD  EHD  ES 

1119 to 1137 0.07Ö 0.048 0. 052 0.23 0. 26 0.26 

1144 to 1158 0.1Ö5 0.124 0.093 0.46 0. 36 0.54 

1239 to 1256 0.155 0.133 0. 0Ö7 0.63 0.25 0.63 

1259 to 1315 0.184 0.119 0.118 O.58 0.44 O.69 

1322 to 1337 O.690 0.498 0.343 2.62 1.27 2.65 

1343 to 1402 0.210 0.117 0.147 0.50 0.55 O.57 

1406 to 1421 0.403 0.249 0.264 1.00 1, 02 1.07 

Date: 19 April 1961 

Time 

0700 
0800 
0900 
1000 
1100 
1200 
1300 
1400 
1500 

Llghtr 
High Low 

1.2 4.5 
1.6 5.6 
1.5 5.5 
1.5 
1.5 
2.2 
2.0 
1.9 
1.1 

Sky Condition   Temperature. "F  V^lnd, mph  Density 

5.3 
5.3 
5.7 
5.5 
5.5 
4.5 

Scattered clouds 
Clear 
Clear 
Scattered clouds 
Scattered clouds 
Scattered clouds 
Broken clouds 
Broken clouds 
Broken clouds 
w/sprinkling rain 

46 
49 
52 
54 
53 
55 
55 
57 
54 

NW, 7 
N, 8 
H, 12 

NW, 11 
N, 13 
N, 12 
N, 13 
N, 10 

NW,10 

1. 049 
1.039 
1.035 
1.035 
1. 037 
1.029 
1.030 
1.033 
1.044 

heading on G.  E.   type FR-1 exposure meter, 

Rear Sight:    Redfield International Match (modified)  (aee each rifleman). 
Front Sight:    Redfield International Match (0.125-inch-diameter aperture). 
Distance Between Front Sight and Eye:    36 inches. 
Distance-Rear Sight to Eye:    See each rifleman. 
Target:    N.R.A.   100-yd small bore rifle. 
Range:    100 yards 
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Rear 
Rear    Sight 
Sight    Aperture 
to Eye,  Diameter, 
Inches     Inch       Time       MR     M7D   MHD   EVD    EHD   ES 

Rifleman; Davis 
1.0 0.030    0800 to 0821  0.063  0.03^ 0. Ckk        0.13  0.18 0.19 

Rifleman: Hendrlcks 
1.0 o.osöL        071U to 0733    0,126    0.101   0.070      0.29    0.23   0,35 

Rifleman: Smith 
1.0 0. (M 0736 to 0755  0,054  0.031 0.0^5  0,11  0.16 0.16 

Rifleman: Davis" 
2.0 0.038     0908 to 0931*  0.031  0.025 0,011   0.10  0.08 0.13 

Rifleman: Hendrlcks 
2.0 0.0^6     0824 to 0843  0.085  0.062 0.0^7   0.2k      0.17 0.26 

Rifleman: Smith 
2,0 0.030     0846 to 0904  0.090  0.060 0.050   0.20  0.20 0.20 

Rifleman: Davis 
3.0 0.046     1031 to IO58  0.051  0.030 0.032   0.12  0.12 0.13 

Rifleman: Hendrlcks 
3.0 0.058    0936 to 095Ö  0,09U  0.075 0.043   0.34  0.18 0.35 

Rifleman: Smith 
3.0 0.030    1001 to 1026  0.038  0.026 0.025  0.10  0.13 0.13 

Rifleman: Davis'3 

4.0 0.054     1236 to 1255  0.060  0.029 0.047   0.16  0.20 0.20 
Rifleman: Hendrlcks 
4.0 0.036    1101 to 1126  0.120  0.093 0.052   0. 50  0.20 0.50 

Rifleman: Smith 
4.0 0.046    1129 to 1147  0.088  0.059 0.062   0.19  0.21 0.26 

Rifleman: Davis 
6.0 0.140    1413 to 1429  0.290  0.169 0.226  0.68  0.69 1.09 

Rifleman: Bündrloks 
8.0 0.050    1300 to 1310  0.131  0.103 0.075   0,40  0,29 0.49 

Rifleman: Smith 
8.0 0.065    1315 to 1330  0.219  0.125 0.150   0.46  0.70 0.79 

Rifleman: Davis 
16.0 0.105    1452 to 1508  0.279  0.182 0.172   0.85  0.56 0.86 

Riflerian: Hendrlcks 
16.O 0.120    1356 to 1408  0.241  0.143 0.164   0.64  0.51 O.65 

niflcmtm: Gmith 
16.0 0.140     1434 to 1449  0.433  0.331 0.222   1.03  1.27 1.36 

Date: 20 April 1961 

Light8, 

Time  High Low  Sky Condition  Temperature, "F  Wind, mph    Density 

0700  1.3  5.0  Clear 43       NNE 7       1.068 
0800  1.4  5.1  Clear 46        NE 6       1.060 

Reading on G,E. type PR-1 exposure meter. 
"The exact location of several shot holes within the group was estimated. 
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Llghta 
Tiae        H^sh  Low  Sky Condition   Temperature. »F   Wind, mph 

^OO 1.5 5.1 Scatt. Clouds       50 
1000 2.0 5.6 Scatt. Clouds       5U 
1100 1.6 5.3 scatt. Clouds       51* 
1200 1,5 5.0 Clear 56 
1300 l.k 5.3 clear 58 
IhOO l.k 5.3 clear 6l 
1500 l.k 5.2 Clear 64 

heading on G. E. type PR-1 exposure meter. 

Rear Sight: Redfleld International Match (modified) (see each Individual) 
Front  Sight: Redfleld International Match (0.125-lnch-diameter aperture) 
Distance Between PX-ont Sight and Eye: 36 inches. 
Distance-Rear Sight to Eye:  see each individual. 
Target:  MRA lOO-yard smallbore rifle. 
Range:  100 yards. 

NE 7 1.055 
KE 10 1.049 
NE 7 1.049 
HE 8 1.047 
NE 9 1.041 
SE 6 1.037 
S 7 1.039 

Rear 
Rear 
Sight 
to Eye, 

Sight 
Aperture 
Diameter, 

inches 

Rifleman: 

inch Time MR MVD MHD EVD EHD ES 

Davis 
1.0 

Rifleman: 
0.034 
Hendricks 

0729 to 0747 0.081 0.057 0.049 0.17 0.22 0.22 

1.0 
Rifleman: 

0.042 
Smith 

0750 to 08l6 0.108 0.078 O.065 0.26 0.21 0.30 

1.0 
Rifleman: 

0.020b 
Davis 

0713 to 0725 0.225 0.105 O.176 0.39 0.73 0.73 

2.0 
Rifleman: 

0.042 
Hendricks 

0845 to O905 0.028 0.017 0.022 0.09 0.12 0.12 

2.0 
Rifleman: 

0.050 
Smith0 

0908 to 0930 O.O63 0.049 0.034 0.14 O.I5 0.17 

2.0 
Rifleman: 

0.034 
Davis 

0819 to 0842 0.068 0.021 O.O58 0.13 0.24 0.24 

3.0 
Rifleman: 

0.050 
Hendricks 

0958 to 1016 0.057 0,038 0.033 0.14 0.12 0.15 

3.0 
Rifleman: 

0.034 
Smith 

1019 to 1033 0.082 0.062 0.050 0,30 0.21 O.36 

3.0 
Rifleman: 

0.042 
Davis 

0933 to 0955 0,071 0.049 0.039 0.15 0.22 0.24 

4,0 
Rifleman: 

0.058 
Hendricks0 

1059 to 1116 0.053 0.032 0.039 0.12 0.16 0.17 

4.0 
Rifleman: 

0.042 
Smith13 

1119 to II38 0.052 0.023 0,039 0,10 0.11 0.12 

« 4.0 0.050 1035 to 1055 0.048 0.022 0.038 0.08 0.14 0.14 

^The exact location of several shot holes within the group i »reis estimated. 
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Rear 
Rear Sight 
Sight Aperture 
to Eye, Diameter, 
inch Inch Time MR MVD MHD EVD EHD ES 

Rifleman: Davis 
8,0 o.ote 1253 to 130»* 0.128 0.094 0.073 0.33 0.27 0.37 

Hendricks 
8.0 0.058 1307 to 1328 0.112 0.103 0.024 0.35 0.15 0.35 

Rifleman: Smith 
8.0 0.075 123^ to 12k9 0.237 0.199 0.088 0.67 0.51 0.68 

Rifleman: Davis 
16.0 0.110 1353 to 11*08 0.154 O.O58 0.133 0.28 0.50 0.51 

Rifleman: Hendricks 
16.0 0.130 lkl3  to 143^ 0.230 0.140 0.149 0.66 0.66 0.70 

Rifleman: Smith 
16.0 0.1*80 1333 to 1349 0.592 0.485 0.319 1.87 1.26 2.25 

21 April 1961 

Light8 

Time High Lev Sky Condition   Temperature, 

0700 1.4 5.2 Clear 1*1* 
0800 1.5 5.3 Ckar 55 
0900 1.5 5.3 Clear 58 
1000 1.5 5.2 Scatt. Clouds 6l 
1100 2.0 5.8 Scatt. Clouds 64 
1200 2.0 5.9 Scatt. Clouds 64 
1300 1.8 5.5 Scatt. Clouds 66 
1400 2.0 5.7 Overcast 65 
1500 1.6 5.2 Overcast 64 

heading on 0. E. type PR-1 exposure meter. 

Wind, mph   Density 

SSW 10 
SSW 8 
SSW 9 
SW 14 

SSW 14 
SSW 14 
SSW 12 
SSW 12 
SSW 8 

1.075 
1.054 
1.050 
1.039 
1.037 
1,037 
1.027 
1.026 
1.026 

Rear Sights Redfield International Match (modified) (see each Individual). 
Front Sight: Redfield International Match (0.125-inch-dlaiijeter aperture). 
Distance Between Front Sight and Eye: 36 inches. 
Distance-Rear Sight to Eye:  see each individual. 
Target:  MRA 100-yard smallbore rifle. 
Range:  100 yards. 

Rear 
Sight 
to Eye, 
inch 

Rear 
Sight 
Aperture 
Diameter, 
inch Time MR 

0.037 

0.110 

MVD 

0.021 

0.071 

MHD 

0.032 

0.080 

EVD 

0.10 

0.25 

EHD 

0.10 

0.26 

ES 

Rifleman: 
1.0 

Rifleman: 
1.0 

Davisb 

0.038 
Hendricks 
0.046 

0747 to 0Ö07 

06l2 to O83I 

0.12 

O.36 

5The exact location of several shot holes within the group was estimated. 
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Rear 
Rear    Sight 
Sight   Aperture 
to Eye, Diameter, 
inch    inch Time MR MVD MHD EVD EHD ES 

Rifleman: Smith 

I'XLJUL/ 

1. o   o. 030 
Rifleman: Davis 

0833 to O851 0.079 0.039 0.055 0.15 0.24 0.25 

2.0    0.0^6     0854 to 0911 
Rifleman: HendriokB 

0.086 0.054 0.057 0.17 0.16 0.22 
2.0   0. 030 

Rifleman: Smith 
0915 to 0937 0.137 0.117 0.059 0.47 0.23 0.49 

2.0   0. 038 
Rifleman: Davis 

0939 to 1004 0.082 0.062 0.049 0.24 0.18 0.30 

3.0   0. 058 
Rifleman: Hendricks 

1008 to 1029 
t 

O.O65 0.041 0.042 0.13 0.18 0,19 

3.0   0.038 v 
Rifleman:  Sm1thb 

1033 to 1053 0.092 O.O65 0.050 0.26 0.22 0.27 
3. 0   0. 046 

Rifleman: Davis 
IO56 to 1111 0.103 0.095 0.035 0.32 0.18 0.37 

4.0  0.038 
Rifleman: Hendricks 

1116 to 1134 0.047 0.030 0.033 0.11 0.1? 0.14 

k. 0   0.046 
Rifleman: Smith 

1138 to 1152 0.104 O.O89 O.O38 0.40 0.20 0.40 

4.0   0.054 
Rifleman: Davis 

1236 to 1252 0.068 0.049 0.045 0.17 0.15 0.22 

8.0   0,050 
Rifleman: Hendricks 

1254 to 1304 0.079 0.054 0.049 0.26 0.15 0.27 

8.0   0.065 
Rifleman: Smith 

1307 to 1321 0.150 0.113 0.077 0.50 0.34 0.53 
8.0   0.140 

Rifleman: Davis 
1325 to 1340 0.351 0.204 0.221 0.92 1.02 1.16 

16.0   0.1?0 
Rifleman: Hendricks 

1344 to 1400 0.243 0.196 0.110 0.75 0.48 0.79 
16.0   0.140 

Rifleman: Smith 
1406 to 1427 O.192 0.142 0.106 0.60 0.39 0.61 

16.0  0.105 1433 to 1447 0.326 0.190 0.256 O.58 0.93 1.20 

24 April I96I 
a 

Light 
Time   High  Low Sky Condition Temperature , T Wind. mph   Density 
0700   2.0   5.5 
0800   2.0   5.4 

Scatt. Clouds 
Scatt. Clouds 

67 
72 

Calm 
SSW 

1 
7     ] 

023 
011 0900  1.6   5.0 Overcast 74 SSW 10     1 007 1000   2.0   5.5 Broken 76 SSW 7    1. 
w 1 

005 
999 
991 
983 

1100   2.0   5.0 Overcast 78 SW 
1            —■« 

7     O 
1200   1.5   4,9 
1300  1.0  4.6 

Overcast 
Overcast 

80 
77 

SSW 9    0. 
SSW 10     0. 

1400  1.5   5.0 Scatt.  Clouds 84 SW 13    0. 978 
^Reading on G. E. type PR-1 exposure meter. 
The exact location of several shot holes within the group was estimated. 
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Rear Sight: Redfleld International Match (modified) (see each Individual). 
Front Sight: Redfleld International Match (0.125-lnch-dlajneter aperture).* 
Distance Between Front Sight and Eye: 36 Inches. 
Distance-Rear Sight to Eye:    see each Individual. 
Target:  MRA 100-yard smallbore rifle. 
Hange: 100 yards. 

Rear 
Rear    Sight 
Sight   Aperture 
to Eye, Diameter, 
inch     inch        Time      MR    MVP    MHD    EVD    EHD    M 

Rifleman; Davlsb 

1.0   0. ote   0815 to 0838 0.0U6 0.027 0.037 0.13  0.18  0 22 
Rifleman: Hendrlcks 

1.0 0.020 0725 to 0rTk9      0.112      0.070      0.079      0.29        0.31        0 32 
Rifleman:     Smith15 ^ '** 

1.0   0.03k 0751 to 0810 0.01+6 0.026  0.037 0.10  0. Ik      0 16 
Rifleman:  Davis 

2.0    0.050     0917 to 0935  0.01*9  0.026  0.01*2  0.10   0.16   0 17 
Rifleman:  Hendrlcks 

2.0    0.031*     08^2 to 0855  0, 076  0.063  0.03^  0.26   0.20   0 28 
Rifleman:  Smith15 

2.0       o.oteb      0858 to 0913    0.050    0.031    0.035    0.10      0.09     Oil 
Rifleman: Davis 

3.0   0.034    1019 to iote  0.036  0.026  0.016  0.10  0.05  0 10 
Rifleman:  Hendrlcks'5 ?    * 

3.0    0.0^2    0937 to 0954  0.074  0.062  0.037  0.26   0.15   0 27 
Rifleman:  Smith 

3.0 0.050    0958 to 1015  0.066  0.032  0.051  0.15   0.17   0 18 
Rifleman: Davis 

k. 0 0.042     1120 to 1140  0.036  0.020  0.028  0,14   0 09   0 14 
Rifleman: Hendrlcks 
4.0    0.050     1045 to IO58  0.093  O.O56  0.055  0.27   0.22   0 28 

Rifleman:  Smith 
4.0    O.O58     1101 to 1115  0.090  0.042  0.068  0.17   0.25   0.25 

Rifleman: Davis 
8.0    0.058    1255 to 1315  0.082  0.065  0.050  0.24   0.21   0 32 

Rifleman:  Hendrlcks 
6.0    0.075     1144 to 1200  0.181  0.144  0.080  0.63   0.36   0 64 

Rlf.leman:  Smith 
8.0 0.042     1236 to 1251  0.090  0.051  0.064  0.19   0.26   0 27 

Rifleman: Davis 
16.0 0.130     11*13 to 1430  0.193  0.106  0.119  0,37   0.60   0 60 

Rifleman: Hendrlcks 
16,0    0.480     1319 to 1345  0.366  0.307  0.140  1.20   0.63   1 20 

Rifleman:  Smith 
16.0    0.110     1350 to 1408  0,317  0.286  0.110  0.99   0. kk        0.99 

bThe exact location of several shot holes within the group was estimated. 
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Date: 25 April I96I 

Llghta 

Hlffh Low Sky Condition 

1.8 5.6 Scatt, Clouds 
1.9 5.6 Soatt. Clouds 
1.Ö 5.5 Scatt. Clouds 
1.6 5.3 Scatt. Clouds 
1.7 5.2 Scatt, Clouds 
1.7 5.2 Broken 
1.^ 4.8 Overcast 
1.6 5.3 Broken 

SSW 4 0.988 
SSW 11 0.982 
SSW 11 0.979 
SSW 12 0.970 
SSW 10 0.968 

S 11 0.966 
SW 8 0.951 

SSW 13 0.959 

Time   Hi^h  Lov   Sky Condition   Temperature. 0F   Wind, mph 

0700 
0800 
0900 
1000 
1100 
1200 
1300 
1400 

Reading on G. E. type PR-1 exposure meter. 

Rear Sight: Redfield International Match (modified) (See each individual). 
Front Sight: Redfield International Match (0.125-inch-diameter aperture).' 
Distance Between Front Sight and Eye:  36 inches. 
Distance-Rear Sight to Eye: see each individual. 
Target: NRA 100-yard smallbore rifle. 
Range: 100 yards. 

Rear 
Rear   Sight 
Sight   Aperture 
to Eye, Diameter, 
inch   inch        Time      MR    MVP   MBD   EVD    EHD 

"The exact location of several shot holes within the group was estimated. 
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Rifleman: Davisb 

1.0 0.046    0732 to 0756  0.057  0.029  0.048  0.09   0.16   0.17 
Rifleman: Hendrlcks 
1.0 0.030    0759 to 0822  0.080  0.048  0.049  0.19   0.24   0.27 

Rifleman: Smith 
1.0 0.038 0707 to 0727 0.043 0.029 0.02? 0.09 0.09 0.10 

Rifleman: Davis0 

2.0 0.030 0851 to 0909 0,070 0.059 0.033 0.22 0.10 0.24 
Rifleman: Hendrlcks 
2.0 0.038 0912 to 0931 O.O67 0.047 0.046 0.13 0.15 0.17 

Rifleman: Smith 
2.0 0.046 0825 to 0846 0.060 0. o4o 0.036 0.14 0.16 0.18 

Rifleman; Davis" 
3.0 0.038 1000 to 1022 0.049 0.025 0.035 0.08 0.21 0.22 

Rifleman: Hendrlcks 
3.0   0. o46   1025 to 1043 0.071 0.052 0.035 0.28  0.19  0.29 

Rifleman: Smith0 

3. 0 0. O58 
Lfleman: Davisc 

4.0 0.046    1107 to 1127  0.020  0.015  0.012  0.07   0.07   0.08 

3.0    0.058     0935 to 0957  0.084  0.054  0.053  0,19   0.27   0.30 
Rifleman: Davis0 



Star 
Rear    Sight 
Sight   Aperture 
to Eye, Diameter, 
lnch    inch      Time     MR     MVP    MHD    EVD   EHD    ES 

Rifleman: Hendrlcks 
^.0    0.05^     1129 to Ukh 

Rifleman: Smith 
h. 0    0. 038     1CH*6 to 1102 

Rifleman: Davis 
8.0    O.O65     12k5  to 1257 

Rifleman: Hendrlcks 
8.0    0.11*0    1300 to 1323 

Rifleman: Smith 
8.0    0.050    1228 to 121*2 

Rifleman: Davis 
16.0    0.11*0    131*6 to 11*05 

Rifleman: Hendrlcks 
16.0    0.105     11*10 to 11*25 

Rifleman: Smith 
16.0    0.120    1329 to 131*1* 

0.097 0.079 0.01*1 0.30 0.20 0.31 

0.061 0.01*1 0,032 0.18 0.1Ö 0.18 

0.098 0.076 0.051* 0.39 0.16 0.39 

0.201* 0.161* 0.090 0.61 0.37 O.63 

0.091 0.01*5 0.071 0.25 0.23 0.26 

0.272 0.11*2 0.219 0.55 0.79 0.81* 

0.312 0.255 0.126 1.02 0.1*8 i.oe 

0.369 0.210 0.267 0.81 1.17 1.26 
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SIGHTING ERROR  TEST NO. 6 

Date: 9 November i960 

Light8, 

Time High Low Sky Condition   Temperature,0F Wind, mph Density 

0700 0.2  3,2 Scattered clouds      31 SSW  6 1.071 
0800 0.5  3.0 Scattered clouds      38 SSW  5 I.O67 
0900 1.0 k.6 Broken              k6 SSW  8 1.062 
1000 1.5  5.0 Broken              53 SSW 10 1.056 
1100 1.5  5.0 Overcast             55 SSW 10 1.056 
1200 1.6  5.1 Overcast            56 SSW 11 1.051 
1300 1.3  5.0 Overcast            57 SSW 10 1.050 
IfcOO 0.6 k.O Broken              55 SSW  8 l.OkQ 

Reading on O.E. ' type ER-1 exposure aster. 

Bear Sight: Redfield International M&tch (0.042-inch-dlaiaeter aperture). 
Front Sight: Redfield International Match (see each inäividual). 
Sight Radius: See each individual. 
Distance-Rear Sight to Eye: 2 inches. 
Range: 100 yards. 

Front 
Front Sight 
Sight  Aperture 
to Bye, Diameter,        C.I. from 
in.     in.     Time   Index Point   MR   MVP  MHD  EVD  EHD  ES 

Rifleman:  Davis 
10.0   0.035   13^9 to 3.568 3.^ 0.266 0.230 O.098 0.82 0.52 0.91 

11*16 
Rifleman; Hendricks 
10.0   0.035   1108 to 3.5^ 3.6^L 0.319 0.177 0.255 0.60 0.91 O.99 

1122 
Rifleman: Smith 
10.0   0.035    0915 to 2.5^ 2.05L 0.378 0.190 0.290 O.93 O.96 1.08 

O93* 
Average        20 mln  3.21B 3.05L 0.321 0.199 0.214 0.78 0.80 O.99 
Rifleman: Davis 
20.0   0.075    0719 to 2.3QA 1.12L 0.233 0.118 0.181 0.50 0.68 0.80 

0732 
Rifleman: Hendricks 
20.0   0.075    1257 to 1.37A l.QkL    0.082 0.06L 0.038 0.24 0.14 0.24 

1320 
Rifleman: Smith 
20.0   0.075    1018 to 1.7aA. 1.36L 0.137 0.031 0.129 0.12 0.46 0.46 

1035 
Average 18 min  1.82A l.kkl,   0.151 0.070 0.116 0.29 0.43 0.50 
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Front 
Front  Sight 
Sight  Aporture 
to Eye, Diameter,        C. I. from 

in.    in.     Time  Index Point   MR   MVP   MgD   EVD  ■■ as 

Riflemen: Darie 
30.0   0.105    0822 to 1.3QA 0. i^R 0.092 0. 08l 0. 03^ 0. 30 0.17 0 30 

08k6 
Riflemen: Hendrieke 
30.0   0.105    1420 to 0,91A 0. 01R 0.071 0. 032 0.054 0.18 0.17 0 20 

1^38 
Riflemen: Smith 
30.0   0.105   1125 to 1.23A 0.26R 0.082 0. 052 0.057 0.16 0.25 0 28 

11^6 
Averege 21 min  1.15A 0.2kR    0.082 0.055 0. CA6   0.21 0.20 0.26 
Riflemen: Derie 
34.0  0.125   0937 to 1.67A l. 15R 0.057 0.038 0.034 0.13 0.17 0.20 

09^8 
Rifleman: Hendrieke 
34.0  0.125   0735 to 1.44A 0.86R 0.120 0.110 0.037 0. 39 0.15 0 39 

0753 
Riflemen: Smith 
34.0  0.125   1323 to 1.55A 0,84R 0.01*8 0.029 O.031 0.14 0.13 0 14 

1345 
Averege        17 min  1.55A 0.95R 0.075 0.059 0.03^ 0.22 0.15 0.24 
Rifleman: Davle0 

40.0   0.140    1039 to 2.32A 1.87R 0.0lt6 0.033 0.023 0.11 0.09 0 12 
1103 

Riflemen: Hendrieke 
40.0   0.140   0849 to I.89A 1.51R 0.071 0.054 O.036 0.17 0.15 0.18 

0912 
Riflemen: Smith 
40. 0   0.140   1442 to 2.16A 1.55R 0.051 0.016 0. 043 0.09 0.15 0.15 

1502 
Averege 22 min  2.12A 1.64R 0.056 0.034 0.034 0.12 0.13 0 15 
Rifleman: Davis 
48.0  0.170   1233 to 3.87A 2.51R 0.055 0.044 0.017 0.14 0.10 0.14 

1253 
Rifleman: Hendricks 
W.O   0.170    0952 to 3.16A 2.22R 0.06l 0.045 0.030 0.12 0.16 0.17 

. 1013 
Riflemen: Smith0 

1*8.0  0.170   0757 to 3.39A 2.41R 0,061* 0.040 O.038 0.13 0.18 0.20 
0817 

Average 20 min  3. VfA 2.38R 0.060 0.043 0.028 0.13 0.15 0.17 

T?he exact location of several shot holes within the group was estimated. 
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Date: Ik November i960 

Li«hta 

Time Hlfih Lov Sky Condition    Temperature, •F  Wind ,mpb Density 

0700 0.0 1.6 Broken 39 Calm 1.064 
0800 0.3 3.3 Broken hk Calm 1.06l 
0900 0.5 k.2 Broken 50 Calm 1.052 
1000 1.0 K6 Broken 5^ Calm 1.049 
1100 1.0 h.6 Scattered clouds and hazy *k Calm 1.049 
1200 1,0 k.5 Scattered clouds and hazy- 62 Calm 1.04? 
1300 1.0 M Overcast 62 Calm 1.042 
ihOO 1.3 5.0 Broken 6k Calm 1.043 
1500 0.6 K3 Broken 65 ESB 3 1.031 

Heading on O.E. type PR-1 exposure meter. 

Rear Sight: Redfield International Match (0. 042-inch-dlameter aperture). 
Front Sight: Redfield International Match (See each individual). 
Sight Radius: See each individual 
Target: N. R.A. 100-yard Smallbore Rifle 
Distance-Rear Sight to Eye: 2 inches. 
Range: 100 yards. 

Front 
Front  Sight 
Sight Aperture 
to Eye, Diameter, CI. from 

in.    in.     Time Index Point MR M7D  MHD  EVD EHD ES 

Rifleman: Davis 
10. 0   0. 035   1423 to 3.43B 3.93L 0.261 0.174 0.132 0.87 0.69 0.89 

144? 
Rifleman: Hendricks 
10.0   0.035   1056 to 3.74B 3.k6L 0.289 0.245 0.112 1.01 0.48 1.02 

1115 
Rifleman: Smith 
10. 0   0. 035   0851 to 3.36B 2.18L 0.470 0.338 0. 294 1.06 1.00 1.43 

0908 
Average        20 min 3.51B 3.19L 0.340 0.252 0.179 0.98 0.72 1.11 
Rifleman; Davis 
20.0   0.075   0758 to 2.18A l. 32L 0.160 0.069 0.133 0.34 0.46 0.52 

08l2 
Rifleman: Hendricks 
20. 0   0. 075   1234 to 1.43A 1.66L 0.091 0.046 0.071 0.23 0.25 0.28 

1251 
Rifleman:  Smith 
20.0   0.075   0958 to 1.73A 1.44L 0.115 0. 064 0.090 0, 21 0.30 0.32 

1021 
Average        18 mLn 1.78A 1.47L 0.122 0.060 0.098 0.26 0.34 0.37 
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Front 
Front Sight 
Sight  Aperture 
to By», Dlaaeter,        C. I. from 

^P.    in.     Time  Index Point   MR   MVP   MHD  EVD  BED)  ES 

Rlflenan: Davis 
30.0   0.105    0912 to 1.52A 0,49R 0.120 0.064 0.088 0.26 0.38 0 39 

0928 
Rifleman: Hendrlcks 
30.0   0.105    13^2 to 0.93A 0.02R 0.075 0. Ohk    0.053 O 23 0. 22 0.25 

Rifleman:  Stalth 
30.0   0.105    1117 to 1. 37A 0.27R 0.0^9 0.037 0.026 0.11 0. 09 0 12 

1139 
Average Ik mitx     1.27A 0.26R 0.08l 0. OW 0.056 0.20 0 23 0 25 
Rifleman: Davis • -<  . • 

3K 0        0.125    1027 to 1.8lA 0.96R 0.071 0.036 0.057 0.17 0 28 0 32 
1052 

Rifleman: Hendrlcks6 

3K 0  0.125   0711 to 1. kQk   0. 55R 0.085 0.036 0.071 0. ik   0.27 0 28 
0733 

Rifleman: Smith 
3^. ^j   0.125   1255 to 1.63A 0,88R 0.057 0. 03h   0.042 0. Ik   0.18 0.18 

Average        22 mln  1.6lA 0.80R 0.071 0.035 0.057 0.15 0 24 0 26 
Rifleman: Davis 
40.0   0.140    1141 to 2.49A 1.82R 0.057 0, 035 0.036 0.17 0.13 0.20 

1155 
Rifleman: Hendrlcks 
kO. 0   0.140    08l8 to 2.02A 1.6lR 0.062 0.042 0.037 0.19 0.14 0.20 

. O8U8 
Rifleman: Smith 
40.0   0.140    1401 to 2.4lA 1.6lR 0.028 0.019 0 016 0 09 0 09 0 10 

1419 . ^  . 7  . 

Average 21 mln  2.31A 1.68R 0.049 0.032 0.030 0 15 0 12 0 17 
Rifleman: Davis " 
48.0   0.170   1320 to 3.721A 2.57.R 0.044 0.012 0.038 0.08 015 016 

1338 
Rifleman: Hendrlcks 
48.0   0.170    0932 to 3.2CA 2.43R 0.088 0.040 0.068 0.19 0.29 0. 30 

v 0955 
Rifleman: Smith0 

48.0  0.170   0737 to 3.51A 2.56R 0.065 0.024 0.059 0.07 0.19 0,19 
0756 

Average        20 min  3. h8A   2.52R 0.066 0.025 0.055 0.11 0.21 0,22 
h 
The exact location of several shot holes vithin the group vas estimated. 
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15 November i960 

Time 
SfÖÖ 
0800 
0900 
1000 
1100 
1200 
1300 
llfOO 
1500 

^eadl 

Llghta 

High Law 
STo 577 
0.2  3.5 

Sky Condltioa  Tegperature. *F Wind, ntph 

0.2 
0.8 
0.8 
1.0 
1.1 
1.3 
1.0 

3.6 
M 
5.0 
5.0 
5.0 
5.0 

Overcast 
Overcast 
Overcast 
Broken 
Overcast 
Overcast 
Overcast 
Overcast 
Broken 

w 
51 
5^ 

I9 P 
i 

Gala 
Calm 
Calm 
SSW 7 
SSW 6 
SSW 7 
SSW 7 
SSW 8 
SSW 7 

Density 
1.051 
1.051 
1.047 
1.040 
1.031 
1.028 
1.021 
1.019 
1.019 

ng on G.E. type PR-l exposure meter. 

Rear Sight: Redfleld International Match (0. 042-lnch-diaBieter aperture). 
Front Sight: Redfleld International Match (See each Individual). 
Sight Radius: See each Individual. 
Target: N.R.A. 100-yard Smallbore Rifle. 
Distance-Rear Sight to Eye: 2 Inches. 
Range: 100 yards. 

Front 
Front  Sight 
Sight  Aperture 
to Eye, Diameter, 

In.    in.   . Time 

Rifleman: Davis 
10.0  0.035   1414 to 

1430 
Rifleman: Hendrlcks 
10.0  0.035   1140 to 

1151 
Rifleman: Smith 
10.0  0.035   0840 to 

0853 
Average       13 min 
Rifleman: Davis 
20,0  0.075    0750 to 

0812 
Ri fleman: Hendricks 
20.0  0.075    1328 to 

1347 
Rifleman: Smith 
20.0  0.075    0942 to 

1000 
Average        20 min 

C, I. from 
Index Point  MR   MVP MHD EVD _EHD _ES 

3.76B 4.08L 0.300 0.164 0.205 O.60 0.74 0.77 

3.77B 3. 59L 0.367 0. 302 0.142 l. 02 0.55 1.03 

3.82B 2.23L 0. 557 0. 344 0. 401 1. 58 l. 40 1.63 

3. 78B 3, 30L 0.408 0. 270 0.249 1. 07 0.90 1.14 

1. 80A 1. 35L 0.119 0, 076 0,087 0.20 0. 35 0. 35 

1. 3CA 1.88L 0.098 0. 041 0.078 0.14 0. 42 0.43 

1. 62A 1. 34L 0. 092 0. 06l 0. 057 0. 23 0.18 0. 26 

1. 57A 1. 52L 0.103 0. 059 0. 074 0.19 0, 32 0. 35 
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Front 
Front  Sight 
Sight  Aperture 
to Eye,  Diameter, 
In.     In. Tim 

Rifleman: Davl8b 

30.0  0.105   0857 to 
0918 

Rifleman: Hendrlcks 
30.0  0.105   1435 to 

lkk9 
Rifleman: SmLthb 

30.0  0.105   1054 to 
1116 

Average        19 mln 
Rifleman: Davis 
34.0  0.125   1003 to 

1029 
Rifleman: Hendrlcks 
3K 0  0.125   0816 to 

0837 
Rifleman: Smith 
3K 0  0.125   1240 to 

1303 
Average       23 Mn 
Rifleman: Davis1' 
k0.0     0.140   1118 to 

1135 
Rifleman: Hendrlcks 
40,0  0.140   0922 to 

^0939 
Rifleman: Smith0 

40.0  0.140   1350 to 
1410 

Average        18 mln 
Rlfleman: Davls 
48.0  0.170   1306 to 

1325 
Rifleman: Hendrlcks0 
48.0  0.170   1033 to 

1050 
Rifleman:  Smith 
48.0  0.170    0727 to 

0748 
Average       19 mln 

C.I. from 
Index Point  MR   MVP  MHD 

1. 23A 0. 45R 0. 046 0. 026 0.034 

0. 92A 0. 02R 0. 056 0. 029 0. 0i*6 

1. 21A 0. 23R 0. 045 0. 024 0. 031 

1.12A 0.23R 0. 049 0, 026 0. 037 

1.7QA 1.14R 0. 060 0.041 0.040 

1. 2CIA 0. 76R 0. 068 0. 026 0. 060 

1. 5QA 1, HP 0. 044 0. 023 0. 034 

1. 47A 1. OCR 0. 057 0.030 0. 045 

2. 3QA 1. 83R 0. 065 0. 018 0. 060 

1.95A 1. 44R 0. 067 0. 050 0.038 

2. 22A 1. 70R 0. OW 0. 022 0. 0k2 

2. l6A 1. 66R 0.060 0. 030 0. 047 

3.68A 2.57R O.056 0.013 0.051 

3. 23A 2. 20R 0. 054 0. 031 0, 038 

3. 51A 2. 65R 0. 071 0. 038 0. 051 

3. 47A 2. 47R 0, 060 0. 027 0. 047 

EVD   EHD ES 

0.13 0.13 

0.11 0.14 

0. 08 0.13 

0.11 0.13 

0.12 0.12 

0.12 0. 21 

0.10 0.18 

0.11 0.17 

0.12 0. 23 

0.18 0. 21 

0.10 0.14 

0.13 0.19 

0. 05 0.16 

0.16 0.19 

0.17 0, 20 

0.13 0.18 

0.15 

0.17 

0.14 

0.15 

0.15 

0.21 

Ü.18 

0.18 

0.24 

0.22 

0.16 

0.21 

0.16 

0.22 

0,21 

0.20 
9 
The exact location of several shot holes vlthin the group was estimated. 
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Date: l6 November 

Light0 

i960 

Tine Hifih Low Sky Condition Temperature, T Wind, mph Density 

0700 0.0 1.5 Broken 52 ssw 15 1.029 
0300 0.8 k.2 Broken 58 ssw 15 1.022 
0900 1.0 4.5 Broken 60 SSW 16 1.017 
1000 1.3 5.0 Broken 63 ssw 15 1.013 
1100 1.3 5.0 Broken 68 SSW 14 1.009 
1200 1.0 4.6 Broken 6? ssw 15 1.004 
1300 1.0 4.6 Overcast 72 ssw 15 0.996 
1400 0.3 3.3 Overcast 71 SSW 12 0.995 
1500 0.3 3.5 Overcast 71 SW  10 0.999 

Tleading on G.E. type ER-1 exposure meter. 

Rear Sight: Redfield International Match (0.042-inch-diameter aperture). 
Front Sight: Redfield International Match (See each individual). 
Sight Radius: See each individual. 
Target: N.R.A. 100-yard Smallbore Rifle. 
Distance-Rear Sight to Eye: 2 inches. 
Range: 100 yards. 

Front 
Front Sight 
Sight  Aperture 
to Eye, Diameter,       C.I. from 
in.     In.    Time  Index Point   MR  MVD  MHD  EVD   EHD  ES 

Rifleman: Davis 
10.0   O.O35 1318 to 4.05B 3.87L 0.273 0.213 0.140 O.73 0.53 0.80 

1338 
Ri f leman: Hendri cks 
10.0   0.035 1103 to 4.32B 4.27L 0.458 0.396 O.175 1.18 O.87 1.23 

1118 
Rifleman: Smith 
10.0  0.035 0915 to 3.53B 3.17L 0.421 O.301 O.256 1.03 1.07 1.24 

0929 
Average      16 min 3.97B 3.77L 0.384 O.303 O.19O O.98 0.82 1.09 
Rifleman: Davis 
20.0   0.075 0710 to 1.67A 1.60L 0.086 O.O6O 0.054 0.21 0.20 0.28 

0732 
Ri f leman: Hendri cks 
20,0   O.O75 1238 to I.38A 1.99L 0.101 0.071 0.057 0.32 0.26 O.33 

1252 
Rifleman: Smith0 

20.0  0.075 1017 to 1.64A 1.67L 0.076 0.059 0.041 0.19 0.25 0.31 
IO36 

Average       18 min I.56A 1.75L 0.088 O.O63 0.051 0.24 0.24 0.31 

b 
The exact location of several shot holes within the group vas estimated. 
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Front 
Front Sight 
Sight  Aperture 
to Eye, Diameter,     C.I. from 
In.     In.   Time Index Point   MR    MVD   MHD  EVD  EHD    ES 

Rifleman: Davla 
30.0   0.105 0Ö27 to 1.22A 0.32R O.OifB  0.021 0.033 0.08 O.lh      0.1k 

om 
Rifleman: Hendrlcka 
30.0   0.105 1340 to O.98A 0.12L O.O65  0.046 O.O3Ö 0.20 0.l6  0.2k 

1409 
Rifleman: Smith 
30.0   0.105 1121 to 1.27A 0.17R 0.064  0.045 O.O39 0.13 0.15  0.16 

1142 
Average      24 mln 1.16A 0.12R O.057  O.O37 O.O37 0.14 0.15  0.1Ö 
Rifleman: Davl a 
34.0   0.125 0932 to I.63A 0.93R 0.07Ö  0.051 0.043 0.16 0.13  0.1Ö 

0951 
Rifleman: Hendrlcks 
34,0   0.125 0740 to 1.16A 0.67R 0.054  0.030 0.040 0.12 0.18  0.22 

0757 
Rifleman: Smith 
34.0   0.125 1257 to I.69A O.89R 0.060  0.021 0.052 0.07 0.17  0.18 

1314 
Average      18 min 1.49A O.83R 0.064  0.034 0.045 0.12 0.18  0.19 
Rifleman: Davis 
40.0   O.llfO 1041 to 2.34A I.65R 0.037  0.022 0.027 0.09 0.09  0.13 

1100 b 
Ri f laman: Handr i oki 
40.0   0.140 0651 to 1.95A 1.2kR  0.057  0.032 0.035 0.15 0.13  0.16 

0911 
Riflemani Smith 
40.0   O.llfO 1417 to 2.2IA 1.5SR 0.051  0.023 0.041 0.06 0.15  0.16 

1^35 
Average      19 min 2.17A l.km  0.048  0.026 0.034 0.11 0.12  0.15 
Rifleman: Davis 
48.0   0.170 1145 to 3.71A 2.52R 0.05I  O.O38 0.032 0.18 0.14  0.22 

1201 b 
Rifleman: Kendrloki 
48.0   0.170 0953 to 3.23A 2.10R 0.054  0.022 0.04l 0.08 0.18  0.18 

1013 
Rifleman: Smith 
48.0   0.170 0802 to 3.47A 2.42R 0.033  0.013 0.028 0.05 0.08  0.08 

0824 
Average      19 min 3.47A 2.35R 0.046  0.024 0.034 0.10 0.13  0.16 

h 
The exact location of several shot holes within the group was estimated. 
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Date: 10 Nay I96I 

Time 

0800 
0900 
1000 
1100 

SIGHTING ERROR TEST NO. 8 

Temperaturej *F 

70 
70 
70 
72 

Density 

1.006 
1.002 
1.005 
1.006 

Rear Sight: M9^ Open hunting. 
Front Sight: Silver-colored bead protected by a hood. 
Sight Radius: 16.9 Inches. 
Target: 5.Jt-lnch-dlaineter aiming point. 
Range: 90 yards. 

Individual Hit* s Time MR MVD MHD EVD BIHII ES 

Davis 0.2 0.8 0732 to 0752 0.455 0.415 0.151 1.63 0.67 1.67 
Hendrlcks 0.2 0.8 0754 to 0810 0.434 0.374 0.14? 1.24 0.60 1.25 
Smith 0.2 0.8 0812 to 0826 0.467 0.439 0.131 1.34 0.51 1.4^ 
Average 0.452 0.409 0.143 1.40 0.59 1.45 
Davis 0.3 2.2 0831 to 0847 0.261 0.227 0.099 1.03 0.44 1.04 
Hendrlcks 0.3 2.2 0851 to 0904 0.224 0.117 0.164 0.48 0.76 O.78 
Smith 0.3 2.2 0907 to 0921 0.492 0.417 0.185 1.78 0.68 1.84 
Average 0.326 0.254 0.149 1.10 O.63 1.22 
Davis 0.4 3.1 0927 to 0943 0.352 0.336 0.073 1.53 0.39 1.54 
Hendrlcks O.k 3.1 0946 to 1001 0.258 0.128 0.178 0.53 0.93 1.02 
Smith • o.k 3.1 1004 to 1020 0.424 0.384 0.121 1.87 0.43 1.92 
Average 0. 345 O.283 0.124 1.31 O.58 1.49 
Davis 0.5 3.8 1027 to 1042 0.345 0.294 0.141 1.14 0.62 1.17 
Hendrlcks 0.5 3.8 1044 to 1054 0.264 0.225 0.113 0.98 0.38 1.00 
Smith 0.5 3.8 1057 to 1112 0.396 O.306 O.205 1.12 0.61 1.12 
Average 0.335 0.275 0.153 1.08 0.54 1.10 

Reading on G„E. Type PR-1 Exposure Meter. 

Date: 5 June I96I 

Time 
ikoo 

Temperature, * 
80 

_F Density 
0.9Ö2 

1500 80 0.979 

Rear Sight: M94 Open hunting. 
Front Sight: Silver-colored bead protected by a hood. 
Sight Radius: 16.9 inches. 
Target:  5.4-lnch-diameter aiming point. 
Range:  90 yards. 
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Llghta 

Individual  Hifi^ to.    Tine     MR MVP   MHD EVD EHD ES 

Davis      0.00 0.05 1412 to 1421 Q". 720 0.494 0.379 2.06 1 38 2 09 
0.00 0.05 1448 to 1459 1.145 0.918 0554 357 iS f*?8 

Hendrlcks   0.00 O.05 1423 to 1432 I.013 0 894 0 360 388 1*43 I'm 
0.00 0.05 1501 to 1515 1.219 1.058 0 488 4:23 l 83 4 25 

Smith     0.00 0.05 1434 to 1446 0.937 O.806 0 357 3 57 126 368 
Averse             ^    ^05 ^ to ^    ^ 0'™ 0^ ^ ^Ol flS Aver,lÄe 1.024 0.846 0.451 3.52 1.64 3.55 

heading on G.E.   Type PR-1 Exposure Mster. 

Date:    26 May 1961 

3Ü22. Temperat\ireJ "F Density 

0800 

1000 s s-äi 1100 i. 0.981 

0900 11                                                  0- 986 

1200 ^                  0.977 
1300 S                   0- 976 

1500 11                                                l-^ ? 78                    1# oo3 

Rear Sight: M94 Open hunting. 
Front Sight: Silver-colored bead protected by a hood 
Sight Radius: 16. 9 inches. 
Target: 5.4-inch-dlaineter aiming point. 
Range: 90 yards. 

Llghta 

Individual  Hl^ g»    Time MR    MVP    MHD   EVD    mz   ES 

Davis     o.l  0.5 0823 to 0833 0.353  O.309  O.I37  1 ii 
TX ^ v   S'J1  0-5 0909 to 0923 0.355  O.313  O.125  1.44 
Hendrlcks   0.1  0.5 O835 to 0847 0.403  0.281  0 228  1 38 

0.1 0.5 0926 to 0947 0.434 0.365 o!i54 2!00 
Smith     o.l  0.5 0849 to 0906 0.553  0,521  0 129  186 

0.1  0.5 0949 to 1004 0.482  0.442  o"l52  2*07 
Average 0.430  0.372  0*154  1*64 
Davis     0.2  0.8 1033 to 1050 O.364  0.358  o!o76  1.'27 
Hendrlcks   0.2  0.8 1052 to 1110 0.650  0 528  0 321  1 64 
Smith     0.2  0.8 1112 to 1125 0.548  O.490  o'l99  1*80 
Average 0.521  0.459  0*199  1*57 
Davis      0.2  2.2 1145 to 1200 0.445  0.424  0 122  1*33 
Hendrlcks   0.2  2.2 1242 to 1253 0.4l8  0.377  0 153  1*37 
Smith      0.2  2.2 1255 to I3O9 0.514  0.415  0.224  1*52 
Ayera«e 0.459  0.405  0.166  1.2 
aReadlng on G.E. Type PR-1 Exposure Meter. 

0.50 1.12 
0.61 1.48 
0.97 1.53 
0.74 2.02 
0.40 I.87 
0.72 2.14 
0.66 I.69 
0.31 1.27 
1.05 1.72 
0.88 1.92 
0.75 1.64 
0.48 1.37 
0.54 1.38 
O.87 1.52 
O.63 1.42 
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Light* 
Individual  High Low  Time 

DarJUe 
Hendricka 
Smith 
Average 
Davis 
Hendricka 
Smith 
Average 

0.3 
0.3 
0.3 

O.k 
0,k 
O.k 

3.2 
3.2 
3.2 

3.8 
3.8 
3.8 

1322 to 1340 
13^3 to 1353 
1355 to ikoa 

1420 to 1432 
1433 to 1443 
1445 to 1457 

MR MVD 

0.439 0.412 
0.739 0.698 
0.347 O.322 
0.508 0.477 
0.293 0.262 
O.367 0.296 
0.343 0.273 
0.334 0.277 

Date: 8 May 1961 

Time 

0800 
0900 
1000 
1100 

Temperature, T 

62 

g 
66 

Sight: 8-X telescope on M760 Rifle. 
Target: 5.4-inch-diameter aiming point. 
Range; 90 yards. 

Ligl if 
Individual High Low 

0.2  0.8 

Time 

Davia^ 
Hendriokab 

0732 to 0800 
0.2 0.8 0802 to 0819 

Smith 0.2 0.8 0823 to 0837 
Average 
DaviaD 0.3 2.1 0840 to O859 
Hendricka19 

Smithb 
0.3 2.1 0901 to 0916 
0.3 2.1 0919 to 0933 

Average 
Davis1' 0.4 3.1 0942 to 1001 
Hendricka13 0.4 3.1 1003 to 1020 
Smitht 0.4 3.1 1021 to 1033 
Average 
Davia15 0.5 3.8 1041 to 1057 
HendrlckB1) 

0.5 3.8 1059 to 1112 
Smith13 

0.5 3.8 1114 to 1126 
Average 

0.037 
0.036 
0.101 
0.058 
0.015 
0.035 
0.042 
0.031 
0.025 
0.025 
0.040 
0.030 
0.023 
0.011 
0.034 
0.023 

0.029 
0.031 
0.007 
0.022 
0.006 
0.027 
0.029 
0.021 
0.020 
0.018 
0.023 
0.020 
0.016 
0.007 
0.016 
0.013 

MHD 

0.090 
0.209 
O.O87 
0.129 
0.109 
O.I69 
0.173 
0.150 

0.018 
0.017 
0.100 
0.045 
0.010 
0.015 
0.025 
0.017 
0.017 
0.013 
0.027 
0.019 
0.014 
0.007 
0.027 
0.016 

gyp 

1.46 
2.29 
1.18 
1.64 
0.92 
1.12 
0.95 
1.00 

EHD 

0.53 
O.87 
0.47 
0.62 
0.41 
0.55 
0.69 
0.55 

Density 

1.017 
1.015 
1.012 
1.008 

o.n 0.07 
0.12 0.06 
0.04 0.41 
0.09 0.18 
0.03 0.05 
0.12 O.O7 
0.11 0.12 
0.09 0.08 
0.06 0.05 
0.10 0.05 
0.07 0.15 
0.08 0.08 
0.08 0.06 
0.02 0.03 
0.05 0.10 
0.05 0.06 

heading on G.E. Type PR-1 Exposure Meter. 

^e exact location of several shot holes within the group was estimated. 

BS 

1.47 
2.32 
1.19 
1.66 
O.98 
1.14 
1.09 
1.07 

0.13 
0.12 
0.41 
0.22 
0.05 
0.14 
0.13 
0.11 
0.08 
0.10 
0.15 
0.11 
0.10 
0.03 
0.11 
0.08 
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Date: 24 May I96I 

Time Temperature, op- Density 

0800 64 1. 023 

1 0900 S 1. 017 
1000 66 1. 007 
1100 68 1. 006 
1200 70 1.001 
1300 70 0. 998 
1400 72 0. 991 
1500 74 0. 989 

Sight: 8-X telescope OE 1 H760 Rifle. 
Target: 5. 4-inch- diameter aiming point. 
Range: 90 yards. 

Individual 

Davi8b 0.00 

ta 

Low 

0.05 

Time MR 

0.054 

MVD 

0.042 

MHD 

0.025 

EVD 

0.19 

EHD 

0.09 

ES 

0736 to 0756 0.19 
0.00 0.05 0826 to 0845 0.043 0.023 0.031 0.10 0.09 o.n 

Hendrlcksb 0.00 0.05 0757 to O809 0.059 0.037 0.041 0.14 0.23 0.23 
0.00 0.05 0849 to 0905 0.063 0.041 0.045 0.10 0.13 0.15 

Smith 0.00 0,05 0811 to 0823 0.082 O.O36 0.064 0.14 0.37 0.37 
b 0.00 0.05 0907 to 0923 0.050 0.017 0.044 0.10 0.17 0.18 

Average 
Davis5 

0.058 0.033 0.042 0.13 0.18 0.20 
0.1 0.5 0936 to 0950 0.029 0.026 0.009 0.13 0.03 0.14 

b 0.1 0.5 1027 to 101*2 0.027 0.021 0.013 0.07 0.07 0.07 
Hendrlcksb 0.1 0.5 0953 to 1010 0.049 0.022 0.037 0.09 0.19 0.20 

b 0.1 0.5 1044 to 1056 O.036 0.024 0.022 0.12 0.08 0.12 
Smith 0.1 0.5 1011 to 1024 0.039 0.016 0.033 0.07 0.11 0.11 

b 0.1 0.5 1058 to 1111, 0.084 0.018 0.078 0.08 0.28 0.28 
Average 0.044 0.021 0.032 0.09 0.13 0.15 
Davisb 0.2 0.8 1119 to 1133 0.027 0.024 0.013 0.09 0.05 0.09 
Hendricksb 0.2 0.8 1135 to 1148 0.020 0.012 0.013 0.06 0.07 0.08 
Smith^ 0.2 0.8 1150 to 1205 0.027 0.023 0.012 0.09 0.04 0.09 
Average 
Davlsh 

0.025 0.020 0.013 0.08 0.05 0.09 
0.2 2.2 1235 to 1247 O.OkQ 0.042 0.018 0.15 0.07 0.16 

Hendricks 
Smith0 

0.2 2.2 1250 to 1313 0.040 0.030 0.016 0.18 0.08 0.18 
0.2 2.2 1316 to 1331 0.039 0.033 0.014 0.12 0.07 0.12 

Average 
DavlflO 

0.042 0.035 0.016 0.15 0.07 0.15 
0.3 3.2 1336 to 1347 0.044 0.033 0.026 0.11 0.07 0.11 

Hendricks 0.3 3.2 1349 to 1402 0.042 0.031 0.022 0.14 0.08 0.14 
— . Smith13 

0.3 3.2 1404 to 1420 0.019 0.011 0.016 0.04 0.06 0.06 
Average 0.035 0.025 0.021 0.10 0.07 0.10 
Davis 0.4 3.8 1432 to 1444 0.048 0.041 0.018 0.17 0.06 0.18 

, Hendricks^ 0.4 3.8 1446 to 1502 0.026 0.014 0.019 0.06 0.10 0.12 
Smiths 0.4 3.8 1504 to 1518 0.034 0.015 0.030 0.05 0.17 0.17 
Average O.O36 0.023 0.022 0.09 0.11 0.16 

Reading on 1 O.E. Type ER-1 Exposure Meter. 

^The exact location of several shot holes within the group was estimated. 
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Date: 5 May I96I 

Ti£2» Tenperature. *F               Density 

0800 50                     1 049 

U0O 63                   Jg 
Sight: 2.5-X telescope on M760 Rifle. 
Target:    5. ^-inch-diameter aiming point. 
Range:    90 yards. 

Ughta 

IndiYidual      High    Low Time                MR           MVP       MHD         gyp 

S*^8. ,.         «*!     0'? 07?0 to 07^   0-053     0.031     0.031     0.17 
Hendricks        0.2     0.8 07^9 to 0802    0.082      0.066     0 039     0 27 
Smith                 0.2      0.8 OÖOi* to O823    0.078      0.01*9      0.052      0*23 
Ayerage 0.071     0.0^9     O.'ol*!      o!22 
Davis                 0.3      2.1 0832 to 08if6    0.0lf2      0.031      0.02lf      0 Ik 
Hendricks        0.3      2.1 0848 to O903    O.067     O.Okh     0 038      0*19 
aaith                0.3      2.1 0905 to 0920    0.126     0.054     0.103      0*22 
i**9* ,        0.078 0.043 0.055 0.18 
Davis0      0.3  3.1 0936 to 0952 0.029  0.012  0.021  0 09 
Hendricks0  0.3  3.1 0954 to 1007 0.057  0.055  0.009  0 15 
Smith0     0.3  3.1 1009 to 1024 0.092  0.058  0.051  0 18 

^"■f6      1   n 0'059  0.042  0.027  o!l4 
Davis0     0.4  3.8 IO33 to 1050 0.044  0.031  0.030  0 19 
Hendricks»  0.4  3.8 1053 to 1112 O.O87  0.072  0.042  o!27 
Smith      0.4  3.8 1114 to 1127 0.121  0.066  0.090  030 
Average 0.084  O.056  0.054  0.25 

heading on G.E. Type PR-1 Exposure Meter. 
b 
The exact location of several shot holes within the group was estimated. 

Date: 23 May I96I 

Tine Temperature.»F                 Density 

0800 62 

EHD ES 

0.14 0.18 
0.12 0.27 
0.21 O.29 
0.16 O.25 
0.10 0.15 
0.17 0.21 
0.48 0.48 
0.25 0.28 
0.10 0.10 
0.03 0.16 
0.25 0.28 
0.13 0.18 
0.14 0.23 
0.14 0.27 
0.27 0.35 
0.18 0.28 

0900 63 i'oi9 
1000 64 I 013 
1100 66 ioio 
1200 68 xois 
1300 69 1006 
lU00 70 1.002 
1500 72 1002 
1600 75 0.998 
1700 75 ^ 
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Sight: 2.5 X telescope on M760 Rifle. 
Target: 5.^-inch-diameter aiming point. 
Range: 90 yard» 

Light* 
Individual 

Davis 

Hig? 

0.00 0.05 

Time MR 

0.117 

MVD 

0.099 

MHD 

0.037 

EVD 

0.U2 

EHD 

0.20 

ES 

07^6 to 0807 0.1*2 
0.00 0.05 081*8 to 0908 0.118 0.102 0.01*1 O.38 0.23 0.1*1 

Hendricks 0.00 0.05 0809 to 0823 0.096 0.068 0.058 0.25 0.11* 0.28 
0.00 0.05 0910 to 0931* 0.127 0.121 0.033 0.1*5 0.11* 0.1*6 

Smith 0.00 0.05 0825 to 08U2 0.212 0.161* O.103 0.59 0.1*0 0.59 
0.00 0.05 0936 to 0950 0.107 0.082 0.053 0.32 0.28 0.36 

Average 0.130 0.106 0.054 O.ltO 0.23 0.1*2 
Davis 0.1 0.5 1011 to 1031 0.052 0.01*6 0.022 0.18 0.06 0.19 

b 0.1 0.5 mo to 1131 0.039 0.031 0.019 0.09 0.07 0.10 
Hendricks13 0.1 0.5 1033 to 1052 O.O69 0.068 0.013 0.25 0.06 0.25 

. 0.1 0.5 1132 to 1147 O.O83 0.061* 0.0U3 0.26 0.15 0.26 
Smith0 0,1 0.5 1056 to 1106 0.051 0.027 0.037 0.12 O.ll* 0.16 

0.1 0.5 1150 to 1201* 0.061* 0.038 0.01*5 0.13 0.18 0.18 
Average 0.060 0.01*6 0.030 0.17 0.11 0.19 

aReading on O.E.  Type PB -1 Exposure Meter. 
Davis15 0.2 0.8 1253 to 1309 0.051* 0.050 0.011 0.25 0.05 0.25 
Hendricks 0.2 0.8 1311 to 1320 0.081 0.059 0.037 0.31* 0.21 O.36 
Smith 0.2 0.8 1323 to 1339 0.070 0.01*7 0.01*5 0.20 0.22 0.28 
Average 
Davis15 

0.068 0.052 0.031 0.26 0.16 O.3O 
0.2 2.2 131*7 to ll*Ol* 0.078 0.070 0.022 0.31 0.10 0.32 

Hendricks 0.2 2.2 11*06 to 11*22 0.070 0.061 0.026 0.23 0.10 0.25 
Smith 0.2 2.2 11*21* to 11*1*3 0.071 0.057 0.033 0.21* 0.18 0.26 
Average 0.073 0.063 0.027 0.26 0.13 0.28 
Davio 0.3 3.2 11*50 to 1508 0.057 0.01*8 0.021 0.18 0.12 0.18 
Hendricks 0.3 3.2 1510 to 1528 O.O65 0.01*7 0.032 0.18 0.11* 0.19 
Smith 0.3 3.2 1530 to 151*7 0.077 0.061+ 0.032 0.27 0.15 O.29 
Average 
DavisO 

0.066 0.053 0.028 0.21 0.11* 0.22 
0.4 3.8 1559 to I6l6 0.050 0.01*4 0.020 0.16 0.06 0.16 

Hendrioksb o.k 3.8 1617 to 1633 0.071* 0.069 0.025 0.21* 0.10 0.2k 
Smith O.U 3.8 1635 to 16U8 0.01*0 0.031* 0.020 0.11 0.08 0.14 
Average 0.055 0.01*9 0.022 0.17 0.08 0.18 

The exact location of several shot holes within the < jroup vae estimated. 

Date:    l6 May 1961 

Time Temperature, T Density 

0800 72 0.989 
0900 ■■ 73 0.993 
1000 75 0.992 
1100 76 O.989 
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Rear Sight:    Ml Rifle (Multilite). 
Front Sight:    Ml Rifle  (Multilite). 
Sight Radius:    27.2 inches. 
Target:    ^.4-inch-diameter aiming point. 
Range:    90 yards. 

Light* 
Individual High 

0.2 

low 

0.8 

Time MR 

0.507 

MVD 

0.396 

MHD 

0.259 

EVD 

1.48 

TCTTP 

1.05 

ES 

Davis 0735 to 0750 1.50 
Hendricks 0.2 0.8 0752 to 06ok 0.434 0.241 0.312 O.85 1.51 1.51 
Smith 0.2 0.8 0806 to 0823 0.681 0.480 0.430 1.39 1.46 1.84 
Average 0.541 0.372 0.334 1.24 1.35 1.62 
Davis 0.2 2.2 0829 to 0845 0.532 0.471 0.193 1.64 0.72 1.66 
Hendricks 0.2 2.2. 08U8 to 0904 0.484 0.240 0.374 1.16 1.42 1.48 
Smith 0.2 2.2 0906 to 0919 0.771 0.592 0.327 2.73 1.70 2.73 
Average 0.596 0.434 0.298 1.84 1.28 1.96 
Davis 0.3 3.2 0929 to 09IH 0.525 0.279 0.396 1.42 1.23 1.55 
Hendricks 0.3 3.2 09^ to 0958 0.241 0.150 0,169 O.56 0.67 0.80 
Smith 0.3 3.2 1001 to 1016 0.901 0.765 0.338 3.25 1.71 3.26 
Average 0.556 0.398 0.301 1.74 1.20 1.87 
Davis O.h 3.8 1026 to 1038 0.394 0.141 0.315 0.66 1.(58 1.70 
Hendricks o.k 3.8 lOkO to IO55 0.544 0.297 0.402 1.29 1.13 1.42 
Smith o.k 3.8 1059 to 1114 0.734 0.594 0.295 2.08 2.11 2.43 
Average 0.557 0.344 0.337 1.34 1.64 1.85 

heading on G.E.   PR-1 Exposure Meter 

Date:    2 June 1961 

Time 

0800 
0900 
1000 
1100 
1200 
1300 
1400 
1500 
l600 

Temperature, "F 

73 
73 
74 
75 
76 
79 
81 
84 
84 

Rear Sight: Ml Rifle (Multilite). 
Front Sight: Ml Rifle (Multilite). 
Sight Radius: 27.2 inches. 
Target: 5.4-inch-diameter aiming point. 
Range: 90 Yards- 

Density 

0.985 
0.988 
0.978 
O.966 
0.965 
O.96I 
0.959 
0.954 
O.962 
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Light 
Individual Hißh Lbt Time MR MVD MHD 

Davis 0.00 0.05 07^0 to 0753 0.620 0.361 0.453 
0.00 0.05 0828 to 0843 0.469 0.260 0.337 

HendricJcs 0.00 0.05 0756 to 0810 0.946 0.752 0.492 
0.00 0.05 0845 to 0903 O.929 O.721 0.517 

Smith 0.00 0.05 0812 to 0825 1.152 0.915 0.560 
0.00 0.05 0905 to 0921 1.047 0.750 0.690 

Average O.860 0.626 0.508 
Davis 0.1 0.5 0936 to 0948 0.322 0.249 0.171 

0.1 0.5 1039 to 1054 0.454 0.247 0.306 
Hendricks 0.1 0.5 1012 to 1025 0.363 0.177 0.302 

0.1 0.5 1057 to 1113 0.336 0.237 0.193 
Smith 0.1 0.5 1027 to IO36 0.749 C.574 0.364 

0.1 0.5 1117 to 1127 0.515 0.395 0.286 
Average 0.456 0.313 O.270 
Davis 0.1 0.8 1133 to 1147 0.526 0.402 0.245 
Hendricks 0.1 0.8 1149 to 1205 0.333 0.156 0.230 
Smith 0.1 0.8 1249 to 1303 0.708 0.500 0.401 
Average 0.522 0.353 O.292 
Davis 0.2 2.2 1308 to 1320 O.639 0.476 0.331 
Hendricks 0.2 2.2 1322 to 1336 0.333 0.215 0.208 
Smith 0.2 2.2 1339 to 1353 0.812 0.537 O.491 
Average 0.595 O.409 0.343 
Davis 0.3 3.2 1403 to 1415 0.534 0.249 0.390 
Hendricks 0.3 3.2 1417 to 1433 0.303 0.204 O.192 
Smith 0.3 3.2 1435 to 1446 0.674 O.405 O.450 
Average 0.504 0.286 0.344 
Davis 0.4 3.8 1504 to 1515 0.525 0.218 0.405 
Hendricks o.k 3.8 1517 to 1529 0.265 O.183 0.157 
Smith o.k 3.8 1532 to 1543 0.582 0.P18 0.501 
Average 0.457 0.206 0.354 

EVD  EHD  ES 

heading on G.E. Type ER-1 Exposure Meter. 

Date: 9 May 1961 

Time 

0800 
0900 
1000 
1100 

Temperature, 

67 
68 
70 
71 

Rear Sight: M12 Shotgun notch. 
Front Sight: Ivory "bead. 
Sight Radius: 30.7 Inches. 
Target: 5.4-Inch-diameter aiming point. 
Range: 90 yards. 

1.36 1.81 2.11 
1.13 1.19 1.30 
2.24 1.90 2.65 
2.60 2.73 3.77 
4.08 2.23 4.25 
2.80 2.67 3.65 
2.37 2.09 2.96 
0.93 0.79 1.08 
1.31 1.41 1.51 
0.77 0.94 1.11 
0.86 O.90 1.02 
2.33 1.37 2.35 
1.46 1.36 1.76 
1.28 1.13 1.47 
1.41 0.86 1.46 
0.68 0.90 0.90 
2.33 1.28 2.41 
1.47 1.01 1.59 
I.87 1.27 I.87 
O.83 O.85 0.91 
2.46 1.50 2.47 
1.72 1.21 1.75 
O.98 1.86 I.87 
0.64 0.81 0.96 
1.66 1.57 1.80 
I.09 1.41 1.54 
1.23 1.54 1.56 
O.67 0.79 0.96 
0.84 1.79 1.80 
O.91 1.37 1.44 

Density 

0.999 
O.989 
0.982 
O.98O 
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Light' 
Individual High 

0.2 

Low 

0.8 

Time 

Davis O732 to 0745 
Hendrlcks 0.2 0.6 O747 to 0755 
Smith 0.2 0.8 0758 to O813 
Average 
Davis 0.3 2.1 0820 to O830 
Hendrlcks 0.3 2.1 O831 to O839 
Smith 0.3 2.1 0843 to O856 
Average 
Davis 0.3 3.1 0913 to 0925 
Hendrlcks 0.3 3.1 0926 to 0935 
Smith 0.3 3.1 0938 to 0950 
Average 
Davis o.k 3.8 1004 to 1015 
Hendrlcks 0.4 3.8 1016 to 1023 
Smith o.k 3.8 1026 to IO38 
Average 

Date: 25 May 1961 

Time 

0800 
0900 
1000 
1100 
1200 
1300 
1400 
1500 

Rear Sight: M12 Shotgun notch. 
Front Sight: Ivory bead. 
Sight Radius:  30.7 Inches. 
Target: 5.4-inch-diameter aiming point. 
Range: 90 yards. 

MR 

0.653 
0.541 
1.001 
0.732 
0.575 
0.354 
O.678 
0.536 
O.908 
0.372 
0.546 
O.609 
0.580 
0.295 
0.479 
0.451 

Temperature, "F 

MVD MHD EVD 

2.03 

EHD 

1.04 

ES 

0.565 0.219 2,05 
0.322 0.385 1.37 1.39 1.79 
0.813 0.429 2.54 l.ou 2.54 
0.567 0.344 1.98 1.44 2.13 
0.332 O.368 1.74 1.52 1.76 
0.238 O.167 1.37 O.76 1.38 
0.539 0.311 1.83 1.07 2.00 
0.370 O.282 I.65 1.12 1.71 
0.311 O.835 1.01 3.27 3.29 
0.298 O.174 1.25 0.51 1.28 
O.365 O.287 1.68 1.49 1.68 
0.325 0.432 1.31 1.76 2.08 
0.359 0.447 1.17 1.47 1.59 
O.163 0.219 0.75 0.64 0.75 
O.380 0.245 1.44 1.06 1.61 
0.301 0.304 1.12 1.06 1.32 

67 

f 69 
70 
74 
74 
76- 
78 

Density 

1.008 
1.003 
0.999 
0.99^ 
0.991 
0.984 
0.978 
0.978 

Davis 0.00 0.05 0735 to 0745 0.649 O.388 0.407 1.68 1.55 1.70 
0.00 0.05 O815 to 0824 0.786 0.584 0.464 2.28 2.01 2.82 

Hendrlcks 0.00 0.05 0747 to O758 0.673 0.523 0.344 1.59 1.17 1.71 
0.00 0.05 0826 to O836 0.551 0.388 O.306 1.58 1.47 1.7^ 

Smith 0.00 0.05 0801 to 08l3 0.940 0.808 0.435 2.74 1.44 3.01 
0.00 0.05 O838 to 0848 1.844 I.691 0.531 6.12 2.76 6.23 

Average 0.907 0,730 0.414 2.66 1.73 2.87 
Davis 0.1 0.5 O859 to 0908 1.128 O.908 0.513 3.69 2.04 3.96 

0.1 0.5 0950 to 1000 0.423 0.242 0.286 1.24 1.32 1.37 
Hendrlcks 0.1 0.5 0910 to 0929 0.519 0.350 O.295 l.ll 1.14 1.28 

0.1 0.5 1003 to 1020 O.566 0.297 0.455 1.21 1.37 1.66 
Smith 0.1 0.5 O932 to 0946 1.004 0.531 0.781 1.48 2.59 2.70 

0.1 0.5 1022 to 1037 0.793 0.739 0.200 2.50 0.99 2.50 
Average 0.739 0.511 0.422 1.87 1.58 2.24 
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Light 
Individual Higb 

0.1 

Lew 

0.8 

Time MR 

0.518 

MVD 

O.38O 

MHD 

0.296 

EVD 

1.47 

EHD 

0.84 

ES 

Davis 1050 to 1100 1.47 
Hendricks 0.1 0.8 1102 to 1112 0.42? 0.355 0.190 1.23 0.71 1.23 
Smith 0.1 0.8 1113 to 1125 O.38O 0.287 0.221 1.43 0.97 1.56 
Average 0.442 0.340 0.236 1.36 0.84 l.hz 
Davis 0.2 2.2 1239 to 12^9 0.415 0.218 0.321 0.74 1.32 1.4l 
Hendricks 0.2 2.2 1251 to 1303 0.371 0.231 0.243 O.96 0.76 1.06 
Smith 0.2 2.2 1304 to 1322 0.343 0.274 0.151 1.37 0.57 1.38 
Average 0.378 0.241 0.238 1.02 0.88 1.28 
Davis 0.3 3.2 1328 to 13^0 0.551 0.458 0.245 1.82 1.05 2.10 
Hendricks 0.3 3.2 13^3 to 1355 O.363 0.208 0.280 0.80 1.00 1.17 
Smith 0.3 3.2 1356 to 1411 0.563 0.468 0.224 2.31 0.93 2.37 
Average 0.492 0.378 0.250 1.64 0.99 1.88 
Davis o.k 3.8 1^20 to 1^30 0.642 0.533 0.286 2.19 0.94 2.20 
Hendricks o.k 3.8 1^32 to 1U43 0.355 0.169 0.265 O.65 1.25 1.26 
Smith O.k 3.8 lkk7  to 1^58 0.401 0.24? 0.260 O.89 1.13 1.18 
Average 0.466 O.316 0.270 1.24 1.11 1.55 

Date: 11 May 1961 

Time Temperature, op Density 

0800 67 1. 023 
0900 68 1. 027 
1000 68 1. 029 
1100 68 1. 032 

Rear Sight: Ml rifle (standard). 
Front Sight: Ml rifle (standard). 
Sight Radius: 27.9 inches. 
Target: 5.4-inch-diameter aiming point. 
Range: 90 yards . 

Davis 0.2 0.8 0730 to 0747 0.184 0.143 0.102 0.51 0.33 O.52 
Hendricks 0.2 0.8 0750 to 0800 0.268 0.218 0.124 0.76 0.50 0.90 
Smith 0.2 0.3 0802 to 08l6 0.319 0.293 0.118 1.01 0.52 1.11 
Average 0.257 0.218 0.115 0.76 0.45 0.84 
Davis 0.3 2.2 0821 to 0837 0.227 0.184 0.087 0.91 0.32 0.92 
Hendricks 0.3 2.2 0840 to 0854 0.303 O.263 0.107 0.39 0.42 O.89 
Smith 0.3 2.2 O856 to 0908 0.402 0.370 0.101 1.66 0.43 1.68 
Average 0.311 0.272 0.098 1.15 0.39 1.16 
Davis 0.3 3.1 0919 to 0935 0.123 0.090 0.071 O.38 0.37 0.43 
Hendricks 0.3 3.1 0938 to 0951 0.191 0.094 0.144 0.30 0.61 O.63 
Smith 0.3 3.1 0953 to 1008 0.221 0.154 0.129 0.67 0.57 0.75 
Average 0.178 0.113 0.115 0.45 0.52 0.60 
Davis 0.4 3.8 1026 to 1040 0.109 0.068 0.074 0.27 0.24 0.30 
Hendricks 0.4 3.8 1042 to 1053 0.154 0.102 0.098 0.35 0.39 0.50 
Smith 0.4 3.8 1055 to 11Ö6 0.280 0.229 0.126 1.00 0.35 1.02 
Average 0.181 0.133 0.099 0.54 0.33 0.61 

heading on G.E. Type PR-1 Exposure Meter. 
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SIGHTING ERROR IEST NO, 8 

Date: 29 May 1961 

Time Temperature, T Density 

OÖOO 66 1.011 
0900 67 1.008 
1000 68 1.008 
1100 69 1.008 
1200 70 1.005 
1300 73 1.006 

Rear Sight: Ml Rifle (standard). 
Front Sight: Ml Rifle (standard). 
Sight Radius: 27.9 inches. 
Target: 5.4-inch-diameter aiming point. 
Range: 90 yards. 

LLghta 

High  LQV      Time       MR      MVP     MHD     EVD    EHD    ES 
Rifleman: Davis 
0.1   0.5   0803 to O819   0.190   0.180   0.037   0.66   0.14   0.66 
0.1   0.5   0848 to 0905   0.192   0.135   0.116   0.57   O.50   0.70 
Rifleman: Hendricks 
0.1   0.5   0821 to 0833   O.236   0.191   0.120   0.75   0.47  0.77 
0.1   0.5   0907 to 0917   0.257   O.I85   O.I38   0.66   O.63   O.69 
Rifleman: Smith 
0.1   0.5   O835 to 064?   0,270   0.225   0.119   0.73   0.42   0.79 
0,1   0.5   0916 to 0934   0.236   0.213   0,001   0,70   0,30   0.73 
Average 0.230   0.166   0.102   0,66   0.4l   0.72 
Ri fleman: Davi s 
0.2   0,6   0943 to 0957   0.1Ö7   0.151   0.071   0,95   0.26   0.95 
Rifleman; Hendricks 
0.2   0.8   1000 to 100Ö   0.323   0,274   0,129   1.11   0.52   1.12 
Rifleman: Smith 
0.2   0.6   1009 to 1021   0,274   0,267   0,049   1.20   0.33   1.21 
Average 0.26l   0.231   0,003   1.09   0,37   1.09 
Rifleman:  Davis 
0,2   2.2   1029 to 1044   0.154   0.lk2        0.052   0.44   0.19   0.44 
Rifleman: Hendricks 
0.2   2.2   1047 to 1055   0,265   0.215   0.116   0.64   0.50   O.65 
Rifleman: Smith 
0.2   2.2   1059 to 1109   0.277   0.264   O.O67   O.83   0.25   0.84 
Average 0,232   0,207   O.O76   0,64   0,31   0,64 
Ri fleman: Davi s 
0.3   3.2   1117 to 1135   0.152   0.114   0.0Ö3   0.45   0.27   0.46 
Rifleman:  Hendricks 
0.3   3.2   1138 to 1146   O.130   0.091   0.079   0.28   0.40   0.46 
Rifleman:  Smith 
0.3   3,2   1150 to 1200   0.279   0.249   0.093   0,09   0,42   0.91 
Average O.I9O   0.151   0.0Ö5   0.54   O.36   0.6l 
aReaäing on G.E. type tR-1 exposure inctcr. 
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Light 
High   Low      Time 
Rifleman: Davis 
O.k 3.8   125^ to 1308 
Rifleman: Hendrlcks 
O.k 3.8   1309 to 1316 
Rifleman: Smith 
O.k 3.8   1318 to 1329 
Average 

Date: 5 June 1961 

Time 

1000 
1100 

MR MVD MHD EVD 

0.48 

EHD 

0.28 

ES 

0.162 0.146 0.056 0.53 

0.297 0.223 0.154 O.76 0.62 0.90 

0.295 
0.251 

0.255 
0.208 

0.106 
0.105 

0.95 
0.73 

0.42 
0.44 

0.95 
0.79 

Temperature, "f 

72 
72 

Rear Sight: Ml Rifle (standard). 
Front Sight: Ml Rifle (standard). 
Sight Radius: 27.9 inches. 
Target: 5.^-inch-diameter aiming point. 
Range: 90 yards. 

Light^ 
High   Lov Time 
Rifleman: Davis 
0.00  0.05 0956 to 1006 
0.00   0.05  1024 to 1031 
Rlfleman: Hendrlcks 
0.00   0.05  1008 to 1013 
0.00   0.05  1033 to 1039 
Rifleman: Smith 
0.00   0.05  1015 to 1022 
0.00   0.05  1041 to 1049 
Average 

Date: 12 May 1961 

MR 

0.654 
0.483 

0.758 
0.455 

O.651 
0.731 
0.622 

MVD 

0.506 
0.42Ü 

0.519 
0.390 

0.396 
0.501 
0.457 

MHD 

0.363 
0.207 

0.455 
0.200 

0.396 
0.416 
0.340 

EVD 

1.58 
1.78 

1.67 
1.70 

1.64 
1.78 
I.69 

Density 

1.000 
0.99^ 

EHD 

1.88 
0.72 

1.91 
0.94 

ES 

2.24 
1.90 

2.38 
1.88 

1.38 I.69 
1.61 1.82 
l.4l  1.98 

Time 

0800 
0900 
1000 
1100 

Temperature, 

62 
62 
63 
64 

Rear Sight: Ml Rifle (standard). 
Front Sight: Ml Rifle (Ithaca post). 
Sight Radius: 28.1 inches. 
Target:  5.4-lnch-diameter aiming point. 
Range:  90 yards. 

heading on G.E. type PR-1 exposure meter. 

Density 

1.030 
1.030 
1.027 
1.022 
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Light8 

High  Low      Time       MR      MVP     MHD     EVD    EHD    ES 
Rifleman: Oavls 
0.2   0.8   0736 to 0759 
Rlfleman: Hendricks 
0.2   0.8   0800 to 0814 
RifLeman: Smith 
0.2   0.8   08l6 to 0829 
Average 
Rlfleman: Davis 
0.2   2.2   O838 to O852 
Rifleman: Hendrlcks 
0.2   2.2   O856 to 0913 
Rifleman: Smith 
0.2   2.2   0915 to 0929 
Average 
Rifleman: Davis 
0.3   3.1   O935 to 0949 
Rifleman: Hendrlcks 
0.3   3.1   0951 to 100i+ 
Rifleman: Smith 
0.3   3.1   1006 to 1019 
Average 
Rifleman: Davis 
0.3   3.8   1028 to 1043 
Rifleman: Hendrlcks 
0.3   3.Q   10^5 to 1055 
Rifleman: Smith 
0.3   3.8   105Ö to 1114 
Average 

Date: 31 May 1961 

Time Temperature, "F Density 

0800 62 1.033 
0900 63 1.024 
1000 64 1.014 
1100 66 1.009 
1200 68 I.007 
1300 72 O.997 
1400 72 0.996 

Rear Sight: Ml Rifle (standard). 
Front Sight: Ml Rifle (Ithaca post). 
Sight Radius: 28.1 inches. 
Target: 5.4-inch-diameter aiming point. 
Range: 90 yards. 

Light8, 

0.168 0.109 0.097 0.55 0.30 0.55 

0.295 O.198 0.202 0.61 0.74 0.96 

0.270 
0.244 

0.227 
0.178 

0.126 
0.142 

0.97 
0.71 

0.46 
0.50 

1.02 
0.84 

0.228 0.182 O.O96 0.84 0.32 O.85 

0.237 0.198 0.081 0.99 0.39 1.00 

0.283 
0.249 

0.265 
0.215 

0.077 
0.085 

1.04 
0.96 

0.26 
0.32 

1.05 
0.97 

0.280 0.246 0.091 1.14 0.35 1.15 

O.36I O.309 0.136 1.38 0.47 1.38 

0.441 
O.361 

0.42d 
0.328 

O.O69 
0.099 

1.37 
1.30 

0.28 
0.37 

1.37 
1.30 

0.400 0.377 0.073 1.32 0.42 1.33 

0.347 0.335 0.052 1.19 0.26 1.22 

0.223 
0.323 

0.206 
0.306 

0.064 
O.O63 

0.71 
1.07 

0.23 
0.30 

0.75 
1.10 

High  Lev      Time       MR      MVP     MHD     EVD    EHD    ES 
Rifleman: Davis 
0.1   0.5   0803 to 0819   O.289   0.254   0.107   1.02   0.41   1.03 

heading on G.E. type ER-1 exposure meter. 
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Light" 
High  Lov      Time 

Rifleman: Davis 
0.1   0.5   OÖ59 to 0914 
Rifleman: Hendricks 
0.1   0.5   0821 to O833 
0.1   0.5   O916 to 0932 
Rifleman: Smith 
0.1   0.5   O835 to 084? 
0.1   0.5   0934 to 09lf3 
Average 
Rifleman: Davis 
0.1   0.8   0952 to 1007 
Ri fleman: Hendrlcks 
0.1   0.8   1009 to 1017 
Rifleman: Smith 
0.1   0.8   1019 to 1031 
Average 
Rifleman: Davis 
0.2   2.2   1037 to 1052 
Rifleman: Hendricks 
0.2   2.2   1054 to 1105 
Rifleman: Smith 
0.2   2.2   1107 to 1121 
Average 
Rifleman: Davis 
0.3   3.2  1132 to 1146 
Rifleman:    Hendricks 
0.3       3.2       HkQ to 1157 
Rifleman: Smith 
0.3   3.2   1248 to 1300 
Average 
Rifleman: Davis 
0.5   3.8   1322 to 1334 
Ri fleman: Hendrlcks 
0.5   3.8   1336 to 1347 
Rifleman: Smith 
0.5   3.8  1350 to 1403 
Average 

MR MVD MHD EVD EHD ES 

0.179 0.123 0.104 0.64 0.34 0.66 

0.350 
0.384 

0.158 
0.342 

0.299 
0.156 

o.4i 
1.14 

0.94 
0.53 

1.00 
1.22 

0.390 
0.338 
0.322 

0.332 
0.283 
0.249 

0.126 
0.139 
0.155 

1.32 
1.15 
0.95 

0.57 
0.66 
O.58 

1.33 
1.25 
1.08 

0.147 0.102 0.083 O.36 0.34 0.38 

0.321 0.231 0.180 0.95 0.57 1.01 

0.178 
O.215 

0.122 
0.152 

0.114 
0.126 

0.44 
0.58 

0.44 
0.45 

0.47 
O.62 

0.186 0.170 0.048 0.88 0.17 0.88 

0.279 0.166 0.195 0.61 0.64 0.68 

0.266 
0.244 

0.P10 
0.182 

0.137 
0.127 

0.75 
0.75 

O.65 
0.49 

0.82 
0.79 

0.169 0.123 0.080 0.62 0.41 0.62 

0.292 0.228 0.149 0.73 0.61 0.90 

0.289 
0.250 

0.P1? 
0.188 

0.162 
0.130 

1.11 
0.82 

0.66 
O.56 

I.29 
0.94 

0.230 0.208 0.054 1.08 0.20 1.08 

0.271 0.202 0.129 1.08 0>C 1.10 

0.273 
0.258 

0.169 
0.193 

0.181 
0.121 

O.85 
1.00 

0.67 
0.42 

0.88 
1.02 

Date: 5 June 1961 

Time 

1100 
1200 

Temperaturej 

74 
75 

Rear Sight: Ml Rifle (standard). 
Front Sight: Ml Rifle (Ithaca post). 
Sight Radius: 28.1 inches, 
Target:  5.4-inch-diameter aiming point. 
Range: 90 „.ards. 

heading on G.E. type FR-l  exposure meter. 

Density 

0.994 
0.991 

B-69 



Time 
.Light; 

High  Low     
Rifleman: Davls 
0.00  0.05  1105 to 1112 
0.00  0.05  1132 to 1140 
Rifleman; Hendrlcks 
0.00  0.05  1114 to 1120 
0.00  0.05  1142 to 1147 
Rifleman: Smith 
0.00  0.05  1121 to 1130 
0.00  0.05  1149 to 1200 
Average 

Date: 15 May 1961 

Time 

0Ö00 
0900 
1000 
1100 

MR MVD MHD EVD EHD £S 

0.40Ö 
0.534 

0.299 
O.290 

0.204 
0.362 

1.49 
1.02 

1.02 
1.64 

1.51 
1.66 

0.43Ö 
0.723 

0.241 
0.329 

0.326 
0.599 

0.76 
1.40 

1.61 
1.82 

1.74 
1.86 

0.439 
0.5^9 
0.515 

0.3^3 
0.377 
0.313 

0.200 
0.367 
0.3^3 

1.5Ö 
1.32 
1.26 

1.08 
1.49 
1.44 

1.67 
1.93 
1.73 

Teaiperature, "F 

71 
70 
70 
72 

Density 

1.011 
1.009 
1.007 
1.004 

Rear Sight: Ml Rifle (standard). 
Front Sight: Ml Rifle (Ithaca bead). 
Sight Radius: 27.8 Inches. 
Target: 5.4-inch-diameter aiming point. 
Range: 90 yards. 

light' 
High  Lov      Time MR MVD MHD EVD EHD ES 
Rifleman: Davls 
0.2   0.8   0731 to 0744 0.272 0.258 0.066 0.96 0.31 0.97 
Rifleman; Hendrlcks 
0.2   0.8   0746 to 0800 0.166 0.100 0.119 O.38 0.46 0.46 
Rifleman: Smith 
0.2   0.8   0802 to 0817 0.334 0.217 0.198 O.78 0.97 1.04 
Average 0.257 0.192 0.128 0.71 O.58 0.82 
Rifleman: Davis 
0.2   2.1   0823 to 0835 0.166 0.126 0.093 0.49 O.36 0.55 
Rifleman: Hendrlcks 
0.2   2.1   O838 to 0853 0.129 0.071 0.094 O.3O O.38 0.40 
Rifleman: Smith 
0.2   2.1   O855 to 0912 0.356 0.304 , 0.115 1.54 0.54 1.55 
Average 0.217 O.I67 0.101 O.78 0.43 O.83 
Rifleman: Davis 
0.3   3.2   0920 to 0933 O.I63 0.129 0.077 0.79 0.26 0.81 
Rifleman: Hendrlcks 
0.3   3.2   0937 to 0951 0.261 0.129 0.203 0.40 0.88 0.90 
Rifleman:  Smith 
0.3   3.2   0956 to 1010 0.274 0.227 0.103 1.01 0.57 1.05 
Average 0.233 0.162 0.128 0.73 0.57 0.92 

aReading on G.E. type FR-1 exposure meter. 
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Lights 
High  Lov      Time 

Rlfleman: Davl s 
0.4   3.8   1020 to 1033 
Rifleman: Hendricks 
0.4   3.8   1036 to 1046 
Rifleman; Smith 
0.4   3.8   1048 to 1101 
Average 
Ri fleman: Davls 
0.2   3.2   1100 to 1116 
Rifleman: Hendricks 
0.2   3.2   1118 to 1130 
Rifleman: Smith 
0.2   3.2   1132 to 1142 
Average 
Rifleman; Davis 
0.4   3.8   1233 to 1247 
Rifleman:    Hendricks 
0.4        3.8       1249 to 1258 
Rifleman: Smith 
0.4   3.8   1302 to 1312 
Average 

MR MVD MHD EVD EHD ES 

0.111 O.058 O.083 0.28 0.35 0.39 

0.232 O.094 0.190 0.37 0.63 0.68 

0.351 
0.231 

0.269 
0.140 

0.173 
0.149 

1.13 
0.59 

O.56 
0.51 

1.14 
0.74 

0.151 0.101 0.081 0.53 0.44 0.54 

0.329 0.190 0.213 0.82 1.06 1.07 

0.213 
0.231 

0.105 
0.132 

0.175 
O.156 

0.34 
O.56 

O.76 
0.75 

0.82 
0.81 

0.144 0.091 0.081 0.48 0.33 0.48 

O.163 0.073 0.113 0.49 0.46 0.49 

O.183 
O.163 

0.145 
0.103 

O.077 
0.090 

0.69 
0,55 

O.38 
0.39 

0.71 
O.56 

Date: 

Time 

0800 
0900 
1000 
1100 
1200 
1300 

1 June 1961 

Temperature. 

70 
70 
70 
72 
73 
74 

Rear Sight: Ml Rifle (standard). 
Eront Sight: Ml Rifle (Ithaca bead). 
Sight Radius: 27.8 Inches. 
Target:  5.4-inch-diameter aiming point. 
Range: 90 yards. 

Light*1 

Time High  Lov 

Ri fleman: Davls 
0.1   0.5   0742 to O756 
0.1   0.5   0832 to 0845 
Rifleman: Hendricks 
0.1   0.5   0759 to 0810 
0.1   0.5   0848 to 0901 
Rifleman: Smith 
0.1   0.5   0811 to 0825 

MR 

0.478 
0.207 

0.301 
0.302 

MVD 

0.457 
0.154 

O.I96 
0.232 

MHD 

O.O85 
0.106 

O.I85 
0.139 

EVD 

1.57 
0.65 

0.61 
0.72 

Density 

1.013 
1.010 
1.007 
1.002 
0.997 
0.993 

EHD 

0.43 
0.50 

0.74 
0.72 

0.266       0.232       0.090       0.88       0.46 

ES 

1.57 
0.66 

O.82 
0.81 

O.89 

a 
Reading on G.E. type ER-l exposure meter. 
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Light 
a 

High  Low      Time MR MVD MHD EVD EHD £S 
Rifleman: Smith 
0.1   0.5   0903 to 0914 
Average 
Ri f leman: Davi s 

0.P16 
0.295 

0.117 
0.231 

O.I65 
0.128 

0.56 
O.83 

0.75 
0.60 

0.91 
0.94 

0.2   0.8   0923 to 0937 
Ri fleman: Hendri cks 

0.308 0.271 0.093 0.89 0.41 O.89 

0.2   0.8   0938 to 0949 
Rifleman; Smith 

0.264 0.182 0.168 0.71 0.63 0.86 

0.2   0.8   O955 to 1005 
Average 
Rifleman: Davis 

O.185 
0.252 

0.109 
O.I87 

0.135 
0.132 

0.73 
0.78 

0.47 
0.50 

O.87 
O.87 

0.2   2.2   1016 to 1030 
Rifleman: Hendricks 

0.115 0.093 0.056 0.43 0.28 0.44 

0.2   2.2   1032 to 1040 
Rifleman: Smith 

0.343 0.236 0.??? 0.86 0.93 1.22 

0.2   2.2   1043 to 1053 
Average 

0.224 
0.227 

0.178 
O.I69 

0.101 
0.126 

O.69 
0.66 

O.36 
O.52 

0.72 
0.79 

Date: 5 June 1961 

Time Temperature, "F Density 

1300 
1400 78 

0.968 
0.982 

Rear Sight: Ml Rifle (standard). 
Front Sight: Ml Rifle (Ithaca bead). 
Sight Radius: 27.6 inches. 
Target: 5.4-inch-diameter aiming point. 
Range: 90 yards. 

Time MR 
Light8* 

High  Low 
Ri fleman: Davi s 
0.00  0.05  1244 to 1255 
0.00  0.05  1320 to 1333 
Rifleman: Hendricks 
0.00  0.05  1257 to 1306 
0.00  0.05  1335 to 1340 
Rifleman: Smith 
0.00  0.05  1307 to 1317 
0.00  0.05  1341 to 1350 
Average 

ileading on G.E. type PR-1 exposure meter. 

MVD MHD EVD EHD ES 

0.393 
0.553 

0.356 
0.535 

O.092 
0.159 

1.36 
1.68 

0.32 
0.59 

1.37 
1.70 

0.947 
0.492 

0.797 
0.229 

0.372 
0.375 

3.73 
0.84 

1.40 
1.61 

3.75 
1.61 

0.795 
0.607 
O.631 

0.661 
0.539 
O.520 

O.385 
0.234 
O.270 

2.63 
2.19 
2.07 

1.37 
0.88 
1.03 

2.63 
2.19 
2.21 
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SIGHTTHG ERROR TEST NO. 8 

Date: k May 1961 

Time 

08OO 
0900 
1000 
1100 
1200 

Density 

1.050 
1. 039 
1.034 
1.026 
1.025 

Sight: 1-X Telescope on M76O Rifle (sighted with the bull's-eye tangent to 
the horizontal and vertical cross hairs ). 

Target: 5. 4-lnch-diameter aiming point. 
Range: 90 yards. 

Light* 
High   Lov 

Time 

Davis 
0.2   0.8   0750 to 08l2 
Rifleman: Hendrlcks 
0.2   0.8   0815 to 0829 
Rifleman: Smith 
0.2   0.8   O831 to O8U5 
Average 
Rifleman: Davis 
0.3   2.1   O8U8 to 0905 
Rifleman: Hendrlcks 
0.3   2.1   0906 to 0923 
Rifleman: Smith 
0.3   2.1   0925 to 09^0 
Average 
Rifleman: Davis 
0.3   3.1   0952 to 1008 
Rifleman: Hendrlcks 
0.3   3.1   1010 to 1021 
Rifleman: Smith 
0.3   3.1  1023 to IO36 
Average 
Rifleman: Davis 
O.k       3.7   1050 to 1101 
Rifleman: Hendrlcks 
O.k       3.7   1103 to 1118 
Rifleman: Smith 
O.k       3.7   1122 1131 
Average 

Date:  22 May 1961 

Time 

MR MVD MHD EVD 

Temperaturet 0F 

67 
67 

0900 
1000 
aReadlng on G. E. type PR-1 exposure meter. 
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Density 

1.011 
1.006 

ES 

0.296 O.263 0.099 1.02 0.48 1.05 

0.219 0.145 0.141 0.51 0.51 0.65 

0.218 
0.244 

0.077 
0.162 

0.195 
0.145 

0.35 
0.63 

O.58 
0.52 

0.60 
0.77 

0.174 0.133 0.095 0.44 0.35 0.44 

0.233 0.154 0.136 0.57 O.63 0.64 

0.253 
0.220 

0.075 
0.121 

0.223 
0.151 

0.28 
0.43 

1.09 
O.69 

1.10 
0.73 

0.303 0.216 0.198 O.89 0.71 1.07 

0.135„ 0.109 0.062 O.36 0.34 0.43 

0.187 
0.208 

0.084 
0.136 

0.150 
0.137 

0.34 
0.53 

0.59 
0.55 

0.59 
0.70 

0.433 0.255 0.311 O.98 1.19 1.43 

0.255 0.223 0.086 1.12 0.30 1.12 

0.151 
0.280 

0.062 
O.18D 

0.120 
0.172 

0.24 
0.78 

0.51 
O.67 

O.52 
1.02 



Time                    Temperature^ "F Penalty 

1100                        67 1.007 
1200                          68 1.006 
1300                          70 1.009 
1400                      71 1.005 
1500                      73 1.005 
1600                      73 1.003 

Sight: 1-X Telescope In M76o Rifle (sighted with the bull's-eye tangent to 
the horizontal and vertical cross hairs ). 

Target: 5,4-inch-diainetcr aiming point. 
Range: 90 yards. 

Light* 
BM   Low       Time       MR     MyD     MHD     VfD SEED   ES 
Rlrlenan: Davis 
0. 00   0. 05   0920 to 0931 
0. 00   0. 05   1000 to 1010 
Rifleman: Eendricks 
0.00   0.05   0933 to 0945 
0.00   0.05   1012 to 1023 
Rifleman: Staith 
0.00   0.05   0947 to 0958 

1025 to 1037 
Average 
Rifleman: Davis 
0.1   0.5   1050 to 1100 
0.1 0.5 1126 to 1136 
Rifleman: Hendricks 
0.1 0. 5 1103 to 1111 
0.1 0.5 1137 to 1147 
Rifleman: Smith 
0.1 0. 5 1113 "to 1124 

1150 to 1201 
Average 
Bifleman: Davis 
0.1    0.8    1250 to 1300 
Rifleman: Hendricks 
0.1    0.8 '   1301 to 1307 
Rifleman: Smith 
o.l   0.8   1309 to 1323 
Average 
Rifleman: Davis 
0. 2    2. 2    1330 to 1341 
Rifleman; Hendricks 
0.2    2.2    1342 to 1353 
Rifleman:  Smith 
0.2    2.2    1355 to 1410 
Average 

0.354 
0.323 

0.235 
0.234 

0.242 
0.189 

0.98 
1.05 

0.88 
O.67 

1.01 
1.07 

0.641 
0.562 

0.478 
0.385 

0.384 
0.367 

1.83 
1.20 

1.39 
I.63 

2.28 
1.93 

0.379 
0.259 
0.420 

0.275 
0.187 
0.299 

0.172 
0.143 
0.250 

1.06 
0.73 
1.14 

1.04 
0.48 
1.02 

1.16 
0.74 
1.36 

0.171 
0.209 

0.092 
0.117 

0.117 
0.135 

0.46 
0.52 

0.47 
O.69 

0.48 
0.74 

0.245 
0.235 

0.175 
O.I63 

0.144 
0.128 

0.77 
0.50 

O.65 
0.50 

0.91 
0.54 

0.195 
0.128 
0.197 

0.080 
0,091 
0.120 

0.168 
O.069 
0.127 

O.29 
0.38 
0.49 

0.61 
0.35 
0.54 

0.67 
0.42 
0.63 

0.233 0.164 0.128 0.73 0.43 0.74 

0.224 0.088 0.184 0.43 0.74 0.74 

0.109 
0.189 

0.062 
0.105 

0.080 
0.131 

0.23 
0.46 

0.28 
0.48 

0.30 
0.59 

0.261 0.173 0.181 O.69 1.07 1.27 

0.165 0.078 0.136 0.31 0.44 0.49 

0.094 
0.173 

0.041 
0.097 

0.075 
0.131 

0.14 
O.38 

0.37 
O.63 

0.37 
0.71 

heading on G.E. type ER-1 exposure meter. 
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Lighta 

High   Lov      Time 
Rifleman: Davis 
0. k       3.2   lhl6 to 1^26 
Rifleman: Hendrlcks 
O.k 3.2       lk28 to ihkO 
Rifleman; Smith 
O.k 3.2   lkk3 to 1U58 
Average 
Rifleman: Davis 
O.k 3.8   1506 to 1516 
Rifleman; Hendrlcks 
O.k 3.8   1517 to 1527 
Rlfleman: Smith 
0. ^   3.8   1530 to 15^2 
Average 

Date: 6 June 1961 

Time 

ikoo 
1500 

Rear Sight; Ml Rifle (standard). 
Front Sight: Ml Rifle (modified Ithaca post). 
Sight Radius; 28.1 Inches. 
Target; 5U-lnch-diameter aiming point. 
Range; 90 yards. 

MR MVD 

0.138 

MHD 

0.165 

EVD 

0.42 

EUD 

0.96 

ES 

0.250 0.96 

0.152 0.096 0.097 0.35 0.45 0,46 

0.077 
0.160 

0.037 
0.090 

0.059 
0.107 

0.16 
0.31 

0.21 
0.54 

0.22 
0.55 

0.263 0.229 0.093 0.7k 0.U6 0.74 

0.136 0.098 0.072 0.37 0.32 0.^2 

0.153 
0.l8if 

0.073 
0.133 

0.119 
0.095 

0.2k 
0.^5 

0.46 
0.41 

O.kd 
0.55 

Temperat ure, "F Density 

78 
79 

0. 
0. 

983 
980 

ig&Sf 
Low Time MR MVD MHD EVD EHD ES 

Rifleman: Davis 
0.2    2.2   1415 to 1428 0.185 0.154 O.069 0.87 0. 34  0.88 
0.2    2.2   1459 to 1509 0.226 0.216 0.033 0.75 0.14  0.75 
Rifleman; Hendrlcks 
0.2    2.2   1430 to 1441 0.249 0.213 0.105 0.89 0.45  0.99 
0.2    2.2   1511 to 1521 0.298 0.264 0.116 O.89 0.46  0.93 
Rifleman: Smith 
0.2   2.2   1444 to 1456 0.283 0.255 0.100 1.11 0.35  1.12 
0.2    2.2   1524 to 1530 0.330 0.303 0.112 1.26 0. k6     1.34 
Average 0.262 0.234 0.089 0.96 0.37  1.00 

Date; 6 June 1961 

Time Temperat ure, 'F Density 

1000 76 
■ 

0.996 
1100 76 0.994 
1200 76 0.992 
1300 

aReadlniz on O.E. type PR-1 ea 

76 

rposure met er. 

0.983 
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Hear  Sight: 1^0 (no sight). 
Front Sight: M70 (no sight. 
Target: 5.^-Inch-dlaneter aiming point. 
Range: 90 yards. 

Light* 
tov Time Hii_  

Rifleman: Davis 
0.00  0.05   1009 to 1020 
0.00  0.05   10W to 1057 
Riflensn: Hendrlcks 
0.00  0.05   1022 to 1033 
0.00  0.05   UOO to 1108 
Rifleman: Smith 
0.00  0.05   1036 to 101*6 
0.00  0.05   1110 to 1119 
Average 
Rifleman: 
0. 2   2.2 
0. 2   2.2 
Rifleman: 
0. 2   2.2 
0. 2   2.2 
Rifleman: 
0.2   2.2 
0. 2   2. 2 
Average 

Davis 
1203 to 1210 
1231 to 1238 

Hendrlcks 
1212 to 1217 
12^3 to 1250 

Smith 
1219 to 1226 
1251 to 1306 

MR 

0.9^9 
0.942 

0.699 
0.73^ 

0.971 
1.333 
0.938 

0.574 
0.880 

0.750 
0.557 

1.309 
O.808 
O.813 

MVP 

O.298 
0.774 

0.405 
O.287 

O.863 
1.012 
0,606 

0.427 
0.479 

0.346 
O.160 

1.178 
0.467 
0.510 

aReadiog on O.E. type PR-1 exposure meter. 

MHD 

0.873 
0.441 

0.535 
0.641 

O.383 
0.811 
0.614 

0.292 
O.650 

O.609 
0.470 

0.341 
0.556 
0.486 

BTD 

1.17 
2.96 

1.42 
1.25 

2.47 
3.04 
2.05 

1.70 
1.75 

1.67 
0.57 

5.74 
2.44 
2.31 

KBD 

3.68 
1.84 

2.63 
2.37 

1.90 
2.67 
2.52 

1.17 
2.77 

3.06 
2.37 

1.61 
2.09 
2.18 

BS 

3.79 
3.Vr 

2.65 
2.57 

2.90 
3.40 
3.13 

1.72 
2.92 

3.09 
2.37 

5.76 
2.46 
3.05 
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SIGHTING ERROR TEST NO. 9 

Date: 29 June I96I 

Llghta 

Time   High  Lov  Sky Condition   Temperature, "F 

0800 
O83O 
0900 
0930 
1000 
1030 
1100 

5.0 
5.4 
5.7 
5.6 
5.8 
5.9 
6.0 

1.3 
1.5 
1.8 
2.1 
2.2 
2.3 
2.4 

Clear 
Clear 
Clear 
Clear 
Clear 
Clear 
Clear 

80 
86 
86 
86 
88 
88 
89 

Wind, flph 

Calm 

Calm 

s7h 
Calm 

Density 

1.001 

0.996 

0.99^ 

O.989 

heading on G. E. type PR-1 exposure meter (vlth filter). 

Rear Sight: Ml Rifle (standard). 
Front Sight: Ml Rifle (standard). 
Sight Radius: 27.9 Inches. 
Distance-Rear Sight to Eye:  3.8 inches. 
Range: 100 yards. 

Target Type Time MR MVD MHD EVD  EHD  E3 

0738 to 0754 0.244 0.175 0.155 O.58 

0847 to 0900 0.207 0.181 0.084 0.47 

0953 to 1005 O.258 O.205 O.131 0.70 
O.236 O.187 O.123 O.58 

Rifleman: Davis 
N.R.A. Smallbore Rifle 
Rifleman: Hendricks 
N.R.A. Smallbore Rifle 
Rifleman: Smith 
N.R.A. Smallbore Rifle 
Average 
Rifleman: Davis 
Reduced Canadian Military 0921 to 0935 0.188 0.147 O.O95 O.55 
Rifleman: Hendricks 
Reduced Canadian Military 1020 to 1032 O.283 0.241 0.132 0.84 
Rifleman: Smith 
Reduced Canadian Military 0813 to O827 O.289 0.235 0.128 0.86 
Average 
Rifleman: Davi s 
Reduced U.S. Military B 
Rifleman: Hendricks 
Reduced U.S. Military B 
Rifleman: Smith 
Reduced U.S. Military B 
Average 
Rifleman: Davis 
Game 
Rifleman: Hendricks 
Game 
Rifleman: Smith 
Game 
Average 

0.253 0.208 0.118 0.75 

1007 to 1017 O.I98 0.164 O.O87 O.67 

0759 to 0809 0.321 O.285 0.121 1.13 

0904 to 0917 0.407 0.370 0.129 1.^9 
0.309 0.273 0.112 1.10 

0831 to 0843 0.316 0.200 0.214 O.83 

0938 to 0948 O.35O 0.272 0.166 1.43 

1034 to 1045 0.464 0.379 O.168 1.37 
0.377 0.284 O.183 1.21 

0.54 O.76 

0.35 0.50 

0.55 
0.48 

0.79 
0.68 

0.31 0.57 

0.49 0.96 

0.40 
0.40 

0.93 
O.82 

0.33 O.67 

0.51 1.15 

0.52 
0.45 

1.49 
1.10 

O.96 1.19 

0.74 1.47 

0.73 
0.81 

1.37 
1.34 
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Date: 30 June 1961 

Llghta 

Time  High low     Sky Condition  Temperature. »F  Wind, mph  Density 

0900   2.0  5.6 Scattered clouds 76        WWW 7   0 ^87 
0930   2.1  5.0 Scattered clouds 80         —       1_ 
1000   2.2  5.8 Scattered clouds 84          W "5    o 089 
1030   2.2  5.8 Clear Qk                         *.'                1. 
1100   2.4  6.0 Broken 86          W 6    0 972 
1130   2.5  6.1 Scattered clouds 87          -1      1. 
1200   2.4  6.1 Scattered clouds 90        mw, 4    O.965 

Tteadlng on G. E. type PR-l eacposure meter (with filter). 

Rear Sight: Ml Rifle (standard). 
Front Sight: Ml Rifle (standard). 
Sight Radius: 28.1 inches. 
Distance-Rear Sight to Eye: 3.8 inches. 
Range: 100 yards. 

 Target Type     Time MR    MVP   MHD   EVD  EHD  ES 
Rifleman; Davis       
N.R.A. Smallbore. Rifle    1001 to 1012 O.237 O.I85 0 115 0 72 0 4l 0 7^ 
Rifleman: Hendrlcks .tx w.(j 
N.R.A. Smallbore Rifle    1102 to 1120 0.419 O.387 0.127 1.43 0.44 1.44 
Rifleman; Smith 
N.R.A. Smallbore Rifle    1204 to 1218 0.285 0.239 0 098 1 34 0 45 1 36 

^T!66   .. - 0-3lk    0-270 ^^ 1*16 0.*43 l.'l8 Rifleman: Davis 
Reduced Canadian Military II37 to 1147 0.266 0.234 0.104 0 94 0 ^5 0 96 
Rifleman: Hendrlcks .J^ ^.^ 
Reduced Canadian Military 0925 to O939 0.293 O.263 0.118 0 72 0 47 0 76 
Rifleman: Smith ■   . 1  . 1 
Reduced Canadian Military 1033 to 1043 0.322 0.264 O.I35 1 06 0 62 1 06 
^aee   *    , 0-Z9k    0-2^   O-11^ 0.91 o!4ü 0.*93 Rifleman: Davis                 , ^   •    .^J 
Reduced U.S. Military B   1046 to 1101 0.271 0.l8l 0.168 0 70 0 72 1 01 
Rifleman: Hendrlcks '   "'   * 
Reduced U.S. Military B   1150 to 1201 0.470 0.376 O.I99 I.30 O.99 I.38 
Rifleman: Smith 
Reduced U.S. Military B   0947 to O958 0.424 0.375 0.132 1.30 0 56 1^0 

PT^
88
  . . 0'388 0-311 0-166 1.« 0.76 1:23 Rifleman: Davis J 

Pieman: Hendrlcks     ^  t0 ^ ^^ ^   0'2Bl   ^   ^   ^ 

^eman: Smith        ^ t0 ^ 0-281 ^   ^    ^    0'*    ^ 
to**                                        1125 to 1134 O.438 0.367 0.147 1.50 0.48 1.50 
Avera8e O.383 0.294 0.172 1.23 O.67 1.27 
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Date: 29 June I96I 

Time 
Lighta 

High  Low Sky Condition Temperature, "T Wind, iijph Density 

1100 
1130 
1200 

6.0 2.k 
6.0  2.4 
6.0 2,k 

Clear 
Clear 
Clear 

37 
8? 
87 

Calm 

SSE, k 

0.909 

0.9Ö9 

heading on G.E. type PR-1 exposure meter (with filter). 

Rear Sight: Ml Rifle (standard). 
Front Sight: Ml Rifle (modified Ithaca post). 
Sight Radius: 28.1 inches. 
Dlstance-Rear Sight to Eye: 3.8 inches. 
Reuige: 100 yards. 

 Target Type     Time     MR    MVP MHD   EVD  EHD  ES 
Rifleman: Davis 
N.R.A. Smallbore Rifle 1050 to 1103 O.276 0.250 0.002 1.10 0.30 1.13 
Rifleman: Hendricks 
N.R.A. Smallhore Rifle 1105 to 1116 O.3O3 O.169 O.191 0.79 1.03 1.0k 
Rifleman: Smith 
N.R.A. Smallbore Rifle 1119 to 1130 0.312 O.256 0.137 O.83 0.62 O.Qk 
Averace                            0.297 0.225 0.137 0.91 O.65 1.00 

Date:  30 June 1961 

LLghta 

Time   High  Low   Sky Condition   Temperature, T  Wind, aph  Density 

0800   l.k      5.2  Scattered clouds      73 SW, 6   O.996 
O83O   1.7  5.3  Scattered clouds      7^ 
0900   1.7  5.5  Scattered clouds      75        WNW, 7   O.987 

heading on G.E. type PR-1 exposure meter (with filter). 

Rear Sight: Ml Rifle (standard). 
Front Sight: Ml Rifle (modified Ithaca post). 
Sight Radius: 28.1 Inches. 
Distance-Rear Sight to Eye: 3.8 inches. 
Range: 100 yards. 

Targjet Type Time     MR   MVP   MHD   EVD  EHD  ES 

Rifleman: Davis 
N.R.A. Smallbore Rifle   Oölk  to 0827 0.455 0M5    0,091   2.10 OM   2.12 
Rifleman: Hendricks 
N.R.A. Smallbore Rifle   O829 to 0842 0.200 O.lkl   0.104 0.54 0.52 O.55 
Rifleman: Smith 
N.R.A. Smallbore Rifle   0846 to 0057 0.209 O.I65 0.110 0.54 0.43 0.59 
Average 0.288 0.250 0.102 1.06 0.46 1.09 
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Date: 5 July 1961 

Time 

O83O 
0900 
0930 
1000 
1030 
1100 
1130 
1200 

Light 
Hißh  Low   Sky Condition   Temperature. »F   Wind, Mph  Density 

0.9 4.5 Broken clouds 72 
0.8 4.3 Overcast to broken 76 
1.5 5.2 Scattered clouds 80 
0.6 4.0 Overcast 77 
1.1 4.8 Overcast 78 
1.7 5.2 Overcast 79 
1.7 5.3 Overcast 78 
1.6 5.2 Overcast 77 

Calm 

Calm 

Calm 

W, 8 

0.99h 

0.99h 

O.988 

O.988 

heading on G.E. type PR-1 exposure meter (with filter). 

Rear Sight: Redfleld International Match (0.042-lnch-dlameter aperture) 
Front Sight: Redfleld International Match (0.074-lnch-wlde post)! 
Sight Radius: 3^.0 Inches. ' 
Distance-Rear Sight to Eye: 2.0 Inches. 
Range: 100 yards. 

Target Type Time MR MVL MED EVD  EHD  ES 
Rifleman: Davis 
N.R.A. Smallbore Rifle 
Rifleman: Hendricks 
N.R.A. Smallbore Rifle 
Rifleman: Smith 
N.R.A. Smallbore Rifle 
Average 
Rifleman: Davis 

SÄf'ÄSi1*'* 1115to1125 0'lk2   0^ 0.0,9   0.50 0.27 0.51 
wJlemfn^Sm^h Military 1015 to 1023 ^^ <>'**    0,090   O.kQ    0.52 0.57 

Reduced Canadian Military 0902 to 0914 0.121 0.086 0.071 0.29 0.22 0 32 
Average n IIIT n i*n   *%.  <>»> -.*i_ _*„.  .*. 
Rifleman: Davis 

O833 to 0844 0.103 0.072 O.O55 0.28 0.21 0.28 

1050 to IO59 0.191 0.175 0.062 O.58 0.29 O.65 

0943 to 0955 0.113 0.094 0.052 0.35 0.26 0.41 
O.136 0.114 O.O56 0.40 O.25 0.45 

Reduced U.S. Military B 
Rifleman: Hendricks 
Reduced U.S. Military B 
Rifleman: Smith 
Reduced U.S. Military B 
Average 
Rifleman: Davis 
tan 
Rifleman: Hendricks 
Same 
Rifleman: Smith 
Oame 
Average 

0.147 0.110 0.073 0.'42 0.,34 O.V 

0958 to 1011 0.101 0.072 0.058 0.25 0.18 0.27 

0848 to O858 0.148 0.115 0.082 O.35 0.32 0.43 

1101 to 1113 O.183 0.106 O.127 0,6k 0.46 0.70 
0.144 0.09B 0.OÖ9 o.4l 0.32 0.47 

0916 to 0927 0.181 0.101 0.140 O.33 0.5Ö O.67 

1127 to 1136 0.171 0.120 0.105 0.42 0.41 O.57 

1025 to 1034 O.306 0.269 0.105 O.99 0.47 0 99 
0.219 O.163 0.117 O.58 0.49 0.74 
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Target Type Time MR MVD MHD EVD  EHD  ES 

Ri fleman: Davi s 
Fluorescent 
Rifleman: Hendricks 
Fluorescent 
Rifleman: Smith 
Fluorescent 
Average 

Date: 10 July 1961 

1037 to 1047 0.111 0.057 O.O78 0.26 O.36 O.36 

0931 to 09^0 0.287 0.229 O.I38 O.78 0.k6 0.86 

1139 to rU9   0.236 0.187 0.117 0.63 O.kk 0.65 
0.211 O.I58 0.111 O.56 0.k2 0.62 

Time 

0730 
0800 
O83O 
0900 
O93O 
1000 
1030 
1100 
1130 

Light 
High  Lov   Sky Condition   Temperaturej 0F   Wind, iqph   Density 

1.2 
1.2 
1.6 
1.8 
1.8 
2.0 
2.1 
2.1 
2.0 

4.9 
5.0 
5.3 
5.5 
5.7 
5i58 
5.8 
5.8 
5.7 

Clear 
Clear 
Clear 
Clear 
Clear 
Clear 
Clear 
Clear 
Clear 

72 
72 
72 
72 
77 

V 81 
80 
82 

mr, 5 

m,  5 

HHW, 6 

NW, 6 

1.004 

1.000 

0.992 

0.986 

heading on G.E. type PR-1 exposure meter (with filter). 

Rear Sight: Redfleld International Match (0.042-Inch-diameter aperture). 
Front Sight: Redfleld International Match (0,074-Inch-wide post). 
Sight Radius: 34.0 Inches. 
Distance-Rear Sight to Eye: 2.0 Inches, 
Range: 100 yards. 

Target Type Time MR MVD MHD EVD  EHD  ES 

0955 to 1006 0.115 0.097 0.052 O.36 0.l6 O.38 

0845 to 0855 0.128 0.111 0.043 0,48 0,14 0.48 

1107 to 1118 0.152 0,089 0.101 0,51 0,38 O.52 
0.132 0.099 O.065 0.45 0,23 0,46 

Rifleman: Davis 
N.R.A. Smallbore Rifle 
Rifleman: Hendrlcko 
N.R.A. Smallbore Rifle 
Rifleman: Smith 
N.R.A. Smallbore Rifle 
Average 
Rifleman: Davis 
Reduced Canadian Military 0828 to 0839 0.140 0.111 0.046 O.65 0.21 O.65 
Rifleman: Hendricks 
Reduced Canadian Military IO56 to 1104 0.104 0.06l O.O78 0.21 0.24 O.32 
Rifleman: Smith 
Reduced Canadian Military 0941 to 0953 0.230 0.140 0,166 0,54 0.57 0,64 
Average O.158 0,104 0.097 0,47 0,34 0.54 
Rifleman: Davis 
Reduced U.S. Military B   1040 to IO52 0.122 0.107 0.045 O.36 0.22 0.37 
Rifleman; Hendricks 
Reduced U.S. Military B   0924 to 0937 0.127 0.088 O.O69 0.28 0.29 0.34 
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Target Type 
Rifleman: Smith 
Reduced U.S. Military B 
Average 
Rlfleman: Davls 
Game 
Rifleman: Hendricks 
Geune 
Rifleman: Smith 
Game 
Average 
Rlfleman: Davls 
Fluorescent 
Rlflemian: Hendricks 
Fluorescent 
Rifleman: Smith 
Fluorescent 
Average 

Date: 11 July 1961 

Time MR MVD MBD EVD  EHD  ES 

0815 to 0826 0.094 0.072 0.04? 0.28 0.20 0.30 
0.114 O.O89 0.054 0.31 0.24 0.34 

0912 to 0921 0.218 0.201 0.062 0.Ö3 0.22 0,65 

0800 to 0811 O.I78 0.126 0.118 O.35 0.42 0.47 

1027 to 1037 0.445 0.190 O.333 0.86 I.36 1,3^ 
0.280 0.172 0.171 0.61 0.67 0.C4 

0744 to 0757 0.109 0.072 0.073 0.25 0.31 O.33 

1009 to 1024 0.291 0.240 0.111 0.70 0.54 0.75 

O857 to 0909 0.156 0.082 0.112 O.37 0.49 0.51 
O.185 0.131 0.099 0.44 0.45 O.53 

Time 

0730 
Ö800 
O83O 
0900 
O93O 
1000 
1030 
1100 
1130 
1200 

Light 
HI 

1.0 
1.2 
1.2 
1.6 
1.7 
2.0 
2.2 
2.1 
2.3 
2.2 

l£w        Sky Condition        Temperature.   °F       Wind, igph        Density 

4.6 
5.0 
5.0 
5.3 
5.5 
5.7 
5.8 
5.9 
5.9 
5.8 

Clear 
Clear 
Clear 
Clear 
Clear 
Clear 
Clear 
Clear 
Clear 
Clear 

72 
72 
74 
77 
79 
84 
85 
86 
86 
88 

WSW,  2 1.005 

W, 3 0.998 

w, 3 O.987 

ssw, 5 0.984 

heading on G.E. type PR-1 exposure meter (with filter). 

Rear Sight: Redfield International Match (0.042-inch-dlMieter aperture). 
Front Sight: Redfield International Match (0.125-inch-diameter aperture) 
Sight Radius: 34 inches. 
Distance-Rear Sight to Eye: 2,0 Inches. 
Range: t.  100 yards. 

Target Typ« 
an «       Tta^H o*' Rifleman: Davis 

N.R.A. Smallhore Rifle 
Rifleman: Hendricks 
N.R.A. Smallbore Rifle 
Rifleman:  Smith 
N.R.A. Smallhore Rifle 
Average 

Time MR MVD MHD EVD  EHD  ES 

0737 to 075Ö 0.047 O.O35 0.021 0.16 0.09 0.17' 

1047 to 1059 0.095 0.060 0.064 0.21 0.33 O.34 

0917 to 0935 0.055 0.034 0.039 0.17 0.12 0 21 
0.066 0,043 0.041 0.18 0.18 0.24 

The exact location of several shot holes within the group was estimated, 
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Taiyyt Type Time MR MVD MED EVD  EHD  ES 

Rifleman: Davis 
Reduced Canadian Military 0937 to O95O 0.070 0.047 0.04l 0.17 0.20 0.24 
Rifleman: HendricJcs 
Reduced Canadian Military 0800 to 08l2 O.160 0.122 O.O83 O.53 0.29 0,55 
Rifleman: Smith 
Reduced Canadian Military 1103 to 1114 0.118 0.0Ö8 O.O76 0.33 0.22 O.fK 
Average 
Rlfleman: Davi s 
Reduced U.S. Military B 
Rifleman: Hendricks 
Reduced U.S. Military B 
Rifleman: Smith 
Reduced U.S. Military B 
Averace 

0.116 0.086 0.067 0.34 0.24 0M 

1116 to 1130 O.O85 O.O59 0.051 0.21 0.18 0.23 

0955 to 1010 0.077 0.066 0.031 0.27 0.12 0.27 

08l6 to O835 O.O98 0.06l 0.06l 0.28 0.31 0.32 
O.O87 0.062 0.048 0.25 0.20 0.27 

Rifleman : Davis 
Game 0837 to O850 0.123 0.082 0 .074 0.38 0 24 0.42 
Rifleman : Hendricks 
Game 1132 to 1140 0.155 0.128 0 .070 0.61 0 37 0.71 
Rifleman : Smith 
Game 1014 to 1027 O.167 0.115 0 ,100 0.56 0 35 0.59 
Average 0.148 0.108 0 081 0.52 0 32 0.57 
Rifleman : Davls 
Fluorescent 1030 to 1045 0.0Ö7 0.045 0 062 0.15 0 24 0.26 
Rifleman : Hendricks 
Fluorescent O855 to 0912 O.O87 0.059 0 051 0.25 0. 19 0.29 
Rifleman : Smith 
Fluorescent 1143 to 1157 0.072 0.047 0 043 0.26 0. 16 O.29 
Average 0.082 0.050 0 052 0.22 0. 20 0.28 

Date: 12 July 1961 

Lighta 

Time   High Lov Sky Condition  Temperatu: re, 0F Wind , iqph Density 

0730 1.1 4.6 Scattered 76 m _ a«a 

0800 1.3 5.0 Scattered 80 Calm 0.996 
O83O 1.5 5.2 Scattered 78 - - mm 

0900 1.8 5.6 Scattered 81 s, 11 0.993 
0930 1.6 5.3 Scattered 80 - _ mm 

1000 1.8 5.6 Scattered 82 m, 9 O.990 
1030 2.1 5.7 Overcast 82 - - Mat 

1100 1.8 5.6 Overcast 81 B, 6 0.990 
1130 1.7 5.6 Overcast 81 - - .. 
1200 1.8 5.6 Overcast 80 m, 4 0.989 

heading on G. E. type PR-1 exposure meter (with filter ). 

Rear Sight: Redfield International Match (0.042-inch-diameter aperture). 
Front Sight: Redfield International Match (0.125-inch-diameter aperture). 
Sight Radius: 34 Inches. 
Distance-Rear Sight to Eye:  2.0 inches. 
Range:  100 yards. 
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Target Type Time MR MVD MHD EYD  EHD  ES 

1016 to 1036 O.O69 0.06l 0.020 0.23 0.12 0.23 

0854 to O9OÖ 0.079 0.059 0.043 0.27 0.17 0.29 

llkk  to 1150 O.O58 O.O56 0.015 0.2h 0.08 0.2h 
O.O69 0.059 0.026 0.25 0.12 0.25 

Rifleman: Davis 
N.R.A. Smallbore Rifle 
Rifleman: Hendricks 
N.R.A. Smairbore Rifle 
Riflewan: Smithb 

N.R.A. Smllbore Rifle 
Average 
Rifleman: Davis 
Reduced Canadian Military 0841 to O85I 0.110 O.078 0.070 0.35 0.24 0.40 
Rifleman:    Hendriclcs 
Reduced Canadian Military 1129 to 1140 O.O98 0.070 0.057 0.31 0.28 0.32 
Rifleman: Smith 
Reduced Canadian Military 1002 to 1013 0.121 O.lOß 0.051 O.35 0.22 O.36 
Average 
Rifleman: Davis 
Reduced U.S. Military B 
Rifleman: Hendriclcs 
Reduced U.S. Military B 
Rifleman: Smith 
Reduced U.S. Military B 
Average 
Rifleman: Davis 
Oeme 
Rifleman:    Hendriclcs 
Qane 
Rifleman: Smith 
Game 
Average 
Rifleman: Davi s" 
Fluorescent 
Rifleman:    Hendri clcs 
Fluorescent 
Rifleman: Smith 
Fluorescent 
Average 

0.110 0.084 0.059 0.34 0.25 O.36 

1118 to 1127 0.066 0.021 0.060 0.08 0.19 0.20 

0943 to 0957 0.108 0.068 0.070 0.24 0.25 0.27 

0825 to O837 0.115 0.081 0.057 0.34 0.25 0.34 
O.O96 0.057 0.062 0.22 0.23 0.27 

0930 to 0940 0.1s;3 0.073 0.117 0.30 0.32 0.42 

0808 to 0819 0.157 0.100 0,106 0.29 0.50 0.54 

1102 to 1114 O.I65 0.128 0.082 0.52 0.41 0.55 
0.155 0.100 0.102 0.37 0.41 0.50 

0740 to 0757 0.062 0.044 0.037 0.18 0.13 0.19 

1040 to IO58 0.101 O.O82 0.042 0.37 0.16 O.39 

O913 to 0927 0.117 O.073 0.075 O.32 0.27 0.32 
0,093 0.066 0.051 0.29 0.19 0.30 

Date: 14 July 1961 

Time 
Light8, 

HiEh  Low Sky Condition Temperature, 0F Wind, Blph Density 

O93O 
1000 
1030 
1100 

1.8 
1.9 
1.9 
2.3 

5.5 
5.0 
5.7 
5.9 

Clear 
Clear 
Clear 
Clear 

31 
84 
86 
36 

KNW, 6 

NW, 6 

0.992 

0.936 

heading on G.E. type PR-1 exposure meter (with filter). 

^The exact location of several shot holes within the group was estimated. 
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Rear Sight: f&k  open hunting. 
Front Sight: Sliver-colored bead with a hood. 
Sight Radius: 16.8 Inches. 
Distance-Rear Sight to Eye: 10. 3 Inches. 
Range: 100 yards. 

Time MR Target Type 

Rifleman: Davis 
NRAanallbore Rifle 
Rifleman: Hendrlcks 
NRA Smallbore Rifle 
Rifleman: Smith 
NRA Smallbore Rifle 
Average 
Rifleman: Davis 
Game 
Rifleman: Hendrlcks 
Game 
Rifleman: Smith 
Game 
Average 

Date: 18 July 1961 

Llghta 

Time    High  Low   Sky Condition   Temperature, 

0930 to 09^2 

1023 to 1035 

O95U to 1005 

1010 to 1020 

09U to 0951 

1038 to 10^6 

0.357 

O.283 

0.h37 
0.359 

0.295 

0.382 

0.1*77 
0.385 

MVD 

0.290 

0.218 

0.387 
0.298 

0.125 

0.291 

0.27^ 
0.230 

MHD 

0.173 

0.1^2 

0.167 
0.161 

0.2^5 

0.215 

0.31^ 
0.258 

EVD 

1.32 

0.84 

1.7k 
1.30 

0.53 

0.86 

1.52 
0.97 

0800 1.3 5.0 Scatt. Clouds 
O83O 1.5 5.3 Scatt. Clouds 
0900 1.7 5.5 Scatt. Clouds 
0930 1.7 5.5 Clear 

76 

Wind, mph 

Calm 

WWW 3 

aReadlng on G. E. type PR-1 exposure meter (with filter). 

Rear Sight: V&k  open hunting. 
Front Sight: Silver-colored bead with a hood. 
Sight Radius: 16.8 inches. 
Distance-Rear Sight to Eye: 10.3 inches. 
Range: 100 yards. 

Target Type 

Rifleman: Davis 
NRA Smallbore Rifle 
Rifleman: Hendrlcks 
NRA Smallbore Rifle 
Rifleman: Smith 
NRA Smallbore Rifle 
Average 
Rifleman: Davis 
Game 
Rifleman: Hendrlcks 
Game 
Rifleman:  Smith 
Game 
Average 

Time MR 

08hh  to O856 

0812 to 0826 

0915 to 0927 

0800 to 0810 

0858 to 0911 

0830 to 081a 

0.305 

0.228 

O.J+OO 
0.311 

0.577 

0.37^ 

O.630 
0.527 
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MVP 

0.247 

0.150 

0.283 
0.227 

0.318 

0.304 

0.527 
0.383 

MHD 

0.122 

0.138 

0.228 
0.163 

0.426 

O.lBl 

0.261 
0.289 

EVD 

0.82 

0.72 

1.39 
O.98 

1.42 

1.10 

2.23 
1,58 

EHD ES 

0.55 1.37 

0.69 0.86 

0.73 1.79 
0.66 1.34 

l. 01 1.02 

1.02 1.17 

1.22 1. 52 
l. 08 l. 24 

Density 

0.992 

0.987 

EHD 

0.55 

0.59 

ES 

0.83 

0.78 

0.77  1.40 
0.64  1.00 

1.87 

0.76 

2.13 

1.10 

1.28  2. 30 
l. 30  1.84 



14 July 1961 

Time 

0800 
O83O 
0900 

Llght& 

High  Low 

5.1 
5.4 

1.2 
1.4 
1.6 

Sky Condition 

Clear 
Clear 
Clear 

Temperature, "F 

62 
82 
82 

Wind, mph 

Calm 

Calm 

Density 

0.985 

0.977 

Reading on O.E. type ER-1 exposure meter (with filter). 

Sight: 8-X telescope. 
Distance-Rear Sight to Eye:  3. 0 inches. 
Range: 100 yards. 

Target T^pe 

Rifleman: Davlsb 

NRA Smallbore Rifle 
Rifleman: Hendricks 
NRA Smallbore Rifle 
Rifleman: Smithb 

NRA Smallbore Rifle 
Average 
Rifleman: Davis 
Oame 
Rifleman: Hendricks 
Oame 
Rifleman: Smith*» 
Oame 
Average 

Date: 18 July 1961 

Lighta 

Time   High  Low 

0930 2.0 5.6 
1000 2.0 5.7 
1030 2.2 5.9 
1100 2.1 5.8 

Time MR 

0746 to 0802 

0848 to 0855 

0824 to 0834 

0838 to 0845 

O808 to 0819 

O658 to 0908 

MVD MHD  EVD  EHD ES 

0.054 0.038 0.030 0.19 0.11 0.19 

0.098 0.078 0.047 0.28 0.27 O.39 

0.053 0.026 0.041 0.09 0.15 0.15 
0.068 0.047 0.039 0.19 0.18 0.24 

0.074 0.046 0.050 0.14 0.16 0.19 

0.159 0.105 0.112 0.39 0.42 0.57 

0.053 0.021 0.047 0.09 0.15 0.16 
0.095 0.057 0.070 0.21 0.24 0.31 

Sky Condition 

Clear 
Clear 
Clear 
Clear 

Temperature, 

84 
'F 

86 

Wind, mph 

Calm 

W 5 

Density 

0.976 

O.969 

aReadlng on G. E. type PR-1 exposure meter (with filter). 

Sight:  8-X telescope. 
Distance-Rear Sight to Eye:  3. 0 inches. 
Range:  100 yards. 

Time MR MVD MHD EVD EHD ES Target type 

Rifleman;  Davis ~~ 
NRA Smallbore Rifle   1018 to 1029  0.055 0.051 0.018 0,18 0.06 0 19 
Rifleman:  Hendricks 
NRA Smallbore Rifle   0943 to O957  0.048 0.039 0.027 0.10 0.08 0.12 

bThe exact location of several shot holes within the group was estimated. 
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Type Target Time     MR    MVP   MHD   EVD  EHD  ES 

Rifleman: Smith 
NBA Smalllsore Rifle   lOhk to 1054 0.066 0.052 0.028 0.23 0.10 0.24 
Average       ^ O.O56 0.04? 0,024 0.1? 0.08 0.18 
Rifleman; Davis 
Game 0932 to 0941 0.062 ü.038 0.040 O.19 O.19 0.23 
Rifleman: Hendrlcks 
Game 1031 to 1040 O.O98 0.059 0.066 0.14 0.26 0.29 
Rifleman: Smith" 
Game 1000 to 1014 0.074 0.042 0.052 0.15 0.16 0.19 
Average O.O78 0.046 0.053 0.16 0.20 0.24 

^The exact location of several shot holes within the group vas estimated. 
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SIOHTIKG ERROR TEST HO. 10 

Date: 19 July 1961 

Light* 
Time    Hi^  Lw Sky Condition  Temperature. 'F Wind, mph Density 

0800    1.2   5.0 Clear 78 WMW ^ n oflfl 
0830   1.2   5.0 Clear 78 ^^ 3 0-988 

^00   1.6   5.3 clear 82 sw ^ 0 oftn 
0930   1.7   5.5 Clear 85 ' 3 *** 
1000    2.0   5.6 Clear 86 Calm o OTO 
1030   2.2   5.9 Clear ™ ^ 0-972 

1100   2.2   5.8 Clear 89 gu   * o OTO 
1130   2.1   5.7 Clear 88 ' 3 '^ 
1200   2.2   5.8 Clear 89 SW, k 0.969 

heading on 0,E. Tjrpe FR-1 Exposure Meter (with filter). 

Sight Radius: 27.9 inches. ^   100 yards. 
Target: H.^.A. 100-yard Staallbore Rifle 

 Sigh* finish      Time _MR_  MVP MHD EVD _^ _ES_ 

Rifleman: Davis 

^LnH^iCs             «W*»«*! »■««   0.Ü.3 0.140 as- ai.9 0.61               i 

^S^Sith                     metoll* 0.269   0.227 0.112 0.98 0.35 1.00               I 

JfSS.                                     1000tol012 0.388    0.361 0.113 1.20 0.36 1.20 
SSSL,**. 0-a90 o'2W ^ o-» ore«:" 
SSSL'SSclc.             10« t» 1023 0.159   0.121 0.095 0.47 0.40 0.57 

SS^'Sf                   0841*0 0853 0.359   0.333 0.102 1.20 0.34 1.23 

!i^!re°0'ed                 1133 to 1141 0.351   0.300 0.. 131 1.15 0.73 1.16 
M?SSn:Davls 0-290   0-251 0-109 0.94 0.49 0.99 
Soot applied vith 

SSeSÄricic             0919 to 0930 0.268   0.245 0.069 0.81 0.33 0.85 
Soot applied with 
SS^ntSih                     1155 to 1204 0.264   0.190 O.130 1.06 0.68 1.06 
Soot applied with carbide 
J«5                                      10lt6 to 1058 O.232   0.149 0.160 0.57 060077 
AveraSe 0.255    0.195 0.120 oisi olSSS 
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Sight Finish Tim« MR MVD MHD EVD   EHD GS 

Rifleman: Davis 
Jet hlackl ,   1143 to 1150 0.203 0.17^ O.087 0.75 0.39 
Rifleman:' Hiendrlcks 
Jet black^     1029 to 1039 0.35^ O.303 0.121 1.17 0.50 
Rifleman: Smith 
Jet hlack      O856 to 0909 0.200 0.215 0.166 0.6l 0.60 
Average 
19 JUly 1961 

Light* 
Time   High Lov 

0.279   0.231   0.125    0.6k   0.50 

Clear 86 
Clear 90 
Clear 89 
Clear 88 
Clear 89 

Sky Condition Temperature, »P Wiml, nph 

Calm 

SW, 3 

SW, k 

1000 2.0 5.6 
1030 2.2 5.9 
1100 2.2 5.8 
1130 2.1 5.7 
1200 2.2 5.8 
& 
Reading on O.E. Type PR-1 Exposure Meter (with filer) 

0.77 

1.18 

0.78 
0.91 

Density 

0.972 

0.972 

0.969 

Rear Sight: MI Rifle (standard). 
Front Sight: Modified Ithaca Post. 
Sight Radius: 28.1 inches. 
Target: N.R.A. 100-yard Smallbore Rifle , 

Distance-Rear Sight to Eye: 3.8 in. 
Range: 100 yards. 

Rifleman: Davis 
1102 to 1113 0.203 0.1U8 0.086 O.65 0.51 

Rifleman: Hendricks 
09W to 0956 0.807 0.155 0.103 O.jk 0.36 

Rifleman: Smith 
1210 to 1222 0.317 0.267 0.133 0.90 O.63 

Average 

25 July 1961  a 
Light 

Time   High Law 

0730 1.1 4.7 
0800 1.2 It. 8 
0830 l.U 5.1 
0900 1.6 5.4 
0930 1.7 5.6 
1000 2.0 5.6 
1030 1.9 5.6 
1100 2.1 5.7 

0.242 0.190 0.107 O.76 0.50 

Clear 
Clear 
Clear 
Clear 
Clear 
Clear 
Clear 
Clear 

81 
83 
84 
84 
86 
88 
90 
89 

Calm 

W, 4 

VNW, 4 

WNW, 3 

^Reading on O.E. Type PR-1 Exposure Meter (vlth filter). 

0.66 

0.75 

0;92 
0.78 

Sky Condition Temperature. *F Wind, gph   Density 

0.976 

0.974 

O.968 

O.961 
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Rear Sight: Ml Rifle.      Distance Rear Sight to Eye: 3.6 Inches 
Front Sight: Ml Rifle.     Range: 100 yards 
Sight Radius: 27.9 Inches. 
Target: l!r.R.A. lOO-yard anallbore Rifle, 

Sight Finish Tin» MR MVD MHD 

Rifleman: Davis 
Nomal 0853 to 0905 0.159 O.099 0.111 
Rlfleann: Hendricks 
Worml crfkO to 0753 0.252 0.220 0.10k 
Rifleman: Smith 
Normal 1013 to 1023 0.26? 0.203 0 139 
Average 0.226 O.ljk   0.118 
Rifleman: Davis 
Blueing removed  102? to IO37 0.279 0.217 0.157 
Rifleman: Hendricks 
Blueing removed  0907 to 0920 0.312 0.2hk   0.131 
Rifleman: Smith 
Blueing removed  0756 to O806 0. 410 0.360 0.16k 
Average 0.33^ 0.27^ 0.151 
Rifleman: Davis 
Soot applied with 
carbide lana),    0809 to 0821 0.122 0.106 0.048 
Rifleman: Hendricks 
Soot applied with 
carbide lamp    10kl to 1051 0. H5 0.405 0.122 
Rifleman: Smith 
Soot applied with 
carbide lamp    0924 to 0936 0.354 0.295 0. l4l 
Average 0.307 0.269 0.104 
Rifleman: Davis 
Jet black      0940 to 0952 0.186 0.123 0.114 
Rifleman: Hendricks 
Jet black      0824 to O833 0.246 0.198 0.097 
Rifleman: Smith 
Jet black      1058 to 1108 0.240 0.171 0.117 
Average 0.224 0.164 0.109 

EVD 

0.39 

0.70 

0.78 
0.62 

0.86 

1.16 

1.53 
1.18 

0.44 

1.70 

1.24 
1.13 

0.62 

0.62 

0.73 
0.66 

TMfn ES 

0.39 0.45 

0.37 0.79 

0. 53 0.81 
0. 43 0.68 

0. 54 0.98 

0.57 1.16 

0.62 1.63 
O.58 1.26 

0.17 0.45 

O.63 1.7S 

0.54 1.26 
0.45 1.14 

0.44 0.66 

0. 33 0.65 

0.53 0.74 
0.43 0.66 

Date: 25 July I96I 

Ughta 

Time  High Low  Sky Condition Temperature, "F Wind, mph Density 

0730 
0300 
O83O 
0900 
0930 
1000 

1.0 
1.2 
1.4 
1.6 
1.7 
2.0 

4.6 
4.8 
5.1 
5.4 
5.6 
5.6 

Clear 
Clear 
Clear 
Clear 
Clear 
Clear 

Calm 

W, 4 

WNW,  4 

heading on G.E.   Type ER-1 exposure meter (with filter). 

81 
83 
84 
84 
86 
88 

0.976 

0.974 

O.968 
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Rear Sight: ML Rifle (standard). 
Distance-Rear Sight to Eye:    3.8 inches. 
Front Sight: Modified Ithaca Post. 
Sight Radius: 28.1 Inches 
Target: N.R.A. 100-yard Smallbore Rifle. 
Range: 100 yards- 

Time MR MVD Sight Finish 

Rifleman: Davis 
0727 to 0737 0.320 0.272 

Rifleman: Hendricks 
0955 to 1009 0.358 0.302 

Rifleman: Snith 
0837 to 0850 0.386 0.3^ 

Average 0.355 0.306 

NHD EVD EHD ES 

0.1l«-9 1.0k 0.61 1.21 

0.1lf5 1.22 0.63 1.26 

0.096 
0.130 

2.0k 
iM 

0.3^ 
0.53 

2.05 
1.51 

Date: 21 July 1961 

Time 
Ll«hta 

High Low Sky Condition Temperature, 0F  Wind, mph Density 

0800 1.1 k.l Scattered clouds 81 Calm 0.976 

0830 1.2 k.Q Scattered clouds 82 
0900 1.5 5.2 Scattered clouds 87 Calm 0.971 

0930 l.k 5.1 Scattered clouds 88 
1000 1.5 5.3 Scattered clouds 86 Calm O.969 

1030 2.1 5.7 Clear 9k 
1100 2.2 5.8 Clear 9k SSW, 6 O.966 

1130 2.1 5.7 Clear 95 

heading on G.E.  Type PR-1 exposure meter (with filter). 
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£StS|£h*. 't^SSS Dl.t«ice.Re«r Sight to üy: 3. 8 Inches Front Sight: Ml Rlfl« Rang«: 100 yard« 
Sight Radius: 27. 9 Inches 
Target: V.R.A. 100-yard Smallbore Rifle 

Sight rinlsh                Tine MR            MTO       MHD       EVD MD ES 

Rifleaan:    Darls 

tSSLt    E.xtoi** * ^ 0'173     0-149   ^^   0-7ö -0.36 0.8i. 
SSSanj    Stalth :Lli0 t0 in9 0'3k2     0'259   0-150   ^^ 0-68 ^^ 
KüüL                   lOOUtolOli» 0,1*13      0.281   0,212   1,48 0.95 1.50 
£SSh.  nan. 0-309    0-230 0-lW *•* 5« 1.10 
SaüLr'sSriJS6 to ioa5 ^^ o-i9k o*170 ^^ *•• *•* 
Sniir'aSth ^^to ^^ o,l6l 0ti30 o,oe2 o,if7 o-36 o'52 

Bluidajr«oT^   1121 to 1133 0.219 0,159 0.131 0.61     o.i»9 0.64 
iSSSSm   Dan. 0'*30 0-161 0'128 0*60    ** 0^3 
Soot appliM nth 

BSliSn^wdrlSf t0 ^^ *m %m 0-069 0-54 O-3* 0-56 

Soot applied vlth 

SSÜiit^th ^^t0 ^^ %m 0-2Jf2 ^^ 0'99 ^^ ^^ 
Soot applied vlth 
carMdelaap         10^5 to 1053 0.328 0.310 0.068 1,32 0.26 133 
SSSL Dan. ^ 0-236 ^ 0-g 0:29 kU 
SnSS   He^rl^1 t0 ^ 0-266 0'2h6 0^ 0-91 0-35 0.93 

SflS^: anith 10a8 t0 1039 a113 0-123 a11*6 0-62 0-59 0-81 

Av!^^      0919 to 0929 0.307 0.284 0.079 1.07 0.42 1.09 
AverB«e 0.262 0.218 0.097 O.87 0.45 0.94 

Date:  21 July 1961 

Llghta 

0900  1.5  5.2 Scattered clouds      87      Calm 0 Q71 
0930  1.4  5.1 Scattered clouds      88 
1000  1.5  5.3 Scattered clouds      86      Calm 0 Q6q 
1030  2.1  5.7 dear c* ü-9b9 

1100  2.2  5.8 Clear 94      sg^ 6 0>966 

Tteading on G.E. Type ER-1 Exposure Meter (vlth filter). 
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Rear Sight: ML Rifle (standard). 
Front Sight: Modified Ithaca post. 
Sight Radius: 28.1 inches. 
Distance-Roar Sight to «ye: 3.6 Inches . 
Target: W.R.A. 100-yard fitaallljore Rifle . 
Range: 100 Yards. 

Sight Jlnlsh     Time     m  KVD   MHD   BVD   ggp   mt 

Riflenan: Davis 

Rifleman: Hendric2 ^ ^ 0-171 ^   *-**       0'35   ^ *** 

Riflemn: anlth^7 t0 ^ ^   ***   0-181   0-70   0'72     0'™ 
0838 to 08^8 0.365 0.292 0.191  1.0?   0.58  109 

AreraSe O.265 0.188 0.156  0.71  0.55  O.'TJ 

B-93 



SIGHTIMG ERBOR 3EST NO. 11 

Date: 26 April 1961 

Light 
Time ELflh Low l Sky Condition Temperature, *T Wind. mph Density 

1000 . 1.6 5.1 Overcast 72 WNW 12 0.985 
1100 1.6 5.2 Scatt. Clouds 72 WNW 15 0.988 
1200 1.3 5.3 Scatt. Clouds 71 WWW 18 0.992 
1300 1.2 5.2 Scatt. Clouds 71 WNW 20 0.992 
1^00 1.5 5.0 Scatt. Clouds 72 WNW 20 O.989 
1500 1.6 5.0 Scatt. Clouds 70 W 22 0.992 

heading on G. E. type PR-1 exposure meter. 

Rear Sight: Redfield International Match (0. 0U2-Inch-diameter aperture). 
Front Sight: Redfield International Match (0.125-Inch-diameter aperture). 
Sight Radius: 3k  inches. 
Distance-Rear Sight to Eye: 2 inches. 
Target: NRA 100-yard smallbore rifle. 
Range: 100 yards. 

Distance, » 
Lit» of 

Individ- Sight to 
ual Position Comb, in. Time MR MVD  MHD   EVD EHD ES 

Davis Prone l.U 0938 to 0955 0.055 O.O36 0.035 0.13 0.14 0.14 
Hendricks Prone 1.6 1118 to 1135 0.092 0.049 0.065 0.23 0.31 0.36 
Smith Prone 1.5 IO36 to 103h 0.077 0.060 0.040 0.22 0.17 0.23 
Average 
Davis8 

0.075 0.048 0.047 0.19 0.21 0.24 
Sitting l.h 1057 to 1109 0. 076 0,049 0.050 0.20 0.18 0.20 

Hendricks 
Smith15 

Sitting 1.6 1005 to 1020 0.119 0.075 0.082 0.31 0.33 0.46 
0.037 0.024 0.026 0.08 0.08 0.11 Sitting 1.5 llltO to 1156 

Average 0. 077 0. 049 0.053 0.20 0.20 0.26 
0. 066 0. 054 0. 030 0.26 0.12 0.26 
0.067 0. 042 0. 049 0.18 0.17 0.25 

Davis Proa« 2.5 12if0 to 1255 
Hendricks Prone 2.5 11*10 to 1426 
Smith Prone 2.5 1325 to 1342 0.067 0. 050 0. 036 0.16 0.19 0.20 
Average 
Davis' 

0.067 0.049 0.038 0.20 0.16 0.24 
0.058 0. 047 0.031 0.18 0.15 0.23 Sitting 2.5 1346 to 1407 

Hendricks 
Smith13 

Sitting 2.5 125? to 1318 
1434 to 1451 

0.074 0.060 0.032 0.26 0.18 0.28 
Sitting 2.5 0.059 0.035 0.044 0.14 0.14 0.19 

Average 0.064 0.047 O.O36 0.19 0.16 0.23 

^The exact location of several shot holes within the group was estimated. 
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Date: 27 April 1961 

Light1 

Time High 

1.5 

Low 

5.3 

Sky Condition 

Scatt, Clouds 

Temperature, 0F 

56 

Wind, mph 

raw 5 

Density 

0900 1.033 
1000 1.6 5.4 Scatt. Clouds 57 N 7 1.027 
1100 2.0 5.3 Overcast 63 SSE 7 1.031 
1200 1.6 5.0 Overcast 62 S 5 1.026 
1300 1.5 5.0 Overcast 63 Calm 1.027 
a 
Reading on G. E. type PR-1 exposure meter. 

Sight: 8-X telescope. 
Distance-Sight to Eye: 3.0 inches. 
Target: NRA 100-yard smallbore rifle. 
Range: 100 yards. 

Distance > 
Line of 

Individ- Sight to 
ual Position 

Prone 

Comb, in. Time " MR   MVD  MED  EVD EUU  ES 

Davis 0958 to 1010 0.073 0.050 0.0il5 0.20 0.11 0.22 
Hendrlcks Prone 1.6 O856 to 0918 0.086 0.067 O.OlU 0.2k  0.12 0.24 
Smith'15 Prone 1.5 10te to 1057 0.118 0.104 0.0^5 0.29 0.18 0.32 
Average 0.092 0.074 O.OMf 0.24 0.14 0.26 
Davis Sitting 1A 0842 to 0853 0.077 0.057 0.01*4 0.23 0.13 0.24 
Hendrlcks Sitting 1.6 101h  to 1035 0.103 0.057 0,078 0.26 0.32 0.41 
Smith Sitting 1.5 0928 to 0951 0. 071 0.060 0. 029 0. 34 0.12 0. 35 
Average 
Davis15 

0. 084 0.058 0. 050 0. 28 0.19 0. 33 
Prone 2.5 12^0 to 12^8 0.024 0.010 0.019 O.OJ* 0.07 0.07 

Hendrlcks Prone 2.5 3116 to 1130 O.083 O.0I15 0.059 0.14 0.24 0.25 
Rin1thb Prone 2.5 1307 to 1317 0.076 0.062 0.032 0.26 0.13 0.26 
Average 
Davis15  b 
Hendrlcks 
Smith" 

1- .,  - . 0.061 0.039 0.037 0.15 0.15 0.19 
Sitting 2.5 1103 to 1113 0.031 0.029 0.008 0.16 0.06 0.17 
Sitting 2.5 1250 to 1259 0.032 0.016 0.024 0.06 0.09 0.09 
Sitting 2.5 1135 to 11^6 0.074 0.050 O.0U4 0.21 0.16 0.21 

Average 0. 046 0.032 0.025 0.14 0.10 0.16 

Date: 28 April 1961 

Llghta 

Time  High Low   Sky Condition   Temperature, "F  Wind, mph   Density 

0700  1.6 5.0   Broken 53 SSW 8     1.041 
0800  0.6 k.3   Overcast 55 SSW 10   1.033 
0900  1.3 h, 9   Overcast r SSW 9    l. 032 
1000  1.3 k.9   Broken 60 SSW 10   1.030 
1100  1.6 5.3   Scatt. Clouds     62 SSW 10   1.019 
1200  1.6 5.2   Scatt. Clouds     65 SW 12     1. 011 

^Reading on G.E, type PR-1 exposure meter. 
The exact location of several shot holes within the group was estimated. 
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Bear Sight: RedTleld International Match (0. Ote-lnch-dlameter aperture) 
Front Sight: Redfleld International Match (0.125-lnch-dlaineter aperture) 
Sight Radius: 3k  Inches. 
Distance-Rear Sight to Eye: 2.0 Inches 
Target:  NRA 100-yard smallbore rifle. 
Range:  100 yards. 

Individ- 
■ual 

Davis 
Hendrlcks 
Smith 
Average 
Davis 
Hendrlcks^ 
Smith13 

Average 
Davis 
Hendrlcks 
Smith 
Average 
Davis 
Hendrlcks 
Smith0 

Average 

Distance, 
Line of 
Sight to 

Position Comb, in. Time 

Prone 
Prone 
Prone 

l.k 
1.6 
1.5 

093^ to 09^8 
1053 to 1110 
1013 to 1029 

Sitting 
Sitting 
Sitting 

l.k 
1.6 
1.5 

1033 to 1(M 
0951 to 1007 
lllh to 1131 

Prone 
Prone 
Prone 

2.5 
2.5 
2,5 

0710 to 0731 
O850 to 090^ 
0753 to 0813 

Sitting 
Sitting 
Sitting 

2.5 
2.5 
2.5 

0816 to Oökj 
0735 to 07^8 
0908 to 0928 

MR 

0.052 
0.06U 
0.051 
O.O56 
0.075 
0.022 
0.039 
0.0^5 
0.052 
O.O59 
0.0lf8 
0.053 
0.078 
0.0^9 
0.029 
0.052 

MVP      MHD      EVD      EHD      ES 

O.OW* 
0.0U7 
o.ote 
0.01*4 
0.050 
0.015 
0.029 
0.031 
0.035 
0.035 
0.032 
0.034 
O.OVT 
0.034 
Ö.017 
0.033 

0.022 
0.032 
0.021 
0.025 
O.OWf 
0.010 
0.020 
0.025 
0.029 
0.043 
0.028 
0.033 
0.057 
0.030 
0.021 
O.O36 

0.18 0.07 0.18 
0.19 0.14 0.20 
0.17 0.10 0.19 
0.18 0.10 0.19 
0.26 0.19 0.30 
0.09 0.05 0.09 
0.16 0.10 0.16 
0.17 0.11 0.18 
0.11 0.15 0.18 
0.14 0.15 0.18 
0.09 0.13 .0.13 
0.11 0.14 0.16 
0.15 0.18 0.20 
0.12 0.09 0.13 
0.07 0.06 0.07 
0.11 0.11 0.13 

Date:  1 May 1961 

Lighta 

Time   High  Low   Sky Condition  ' Temperature. 'F  Wind, mph   Density 

0600 
0900 
1000 
1100 
1200 

1.2 
0.7 
1.6 
1.0 
1.2 

4.8 
4.0 
5.2 
4.6 
4.8 

Broken 
Overcast 
Overcast 
Overcast 
Overcast 

55 
58 
61 
62 
61 

SE 10 
SSE 14 
SSE 10 
SE 6 
SE 7 

aReading on O.E. type PR-1 exposure meter. 

1.031 
1.030 
1.028 
1.025 
1.023 

Rear Sight: Redfleld International Match (0.042-inch-diameter aperture). 
Front Sight: Redfleld International Match (0.125-inch-dlameter aperture). 
Sight Radius: 34 inches. 
Distance-Rear Sight to Eye: 2.0 inches. 
Target: NRA 100-yard smallbore rifle. 
Range: 100 yards. 

"The exact location of several shot holes within the group was estimated. 
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Distance, 
Line of 

Individ- Sight to 
ual Position 

Prone 

Comb, in. 

l.k 

Time MR   MVD MD  EVD 

0.050 0.03h 0.031 0.13 o.ii* 

ES 

Davis1» 0902 to 0917 0.19 
Hendrlcks Prone 1.6 08l8 to O835 0.077 0. cko 0.055 0.17 0.17 0.20 
Smith Prone 1.5 0939 to 0955 0.050 0.037 0.025 0.19 0.09 0.20 
Average 0.059 0.037 0.037 0.16 0.13 0.20 
Davis Sitting 1A 0751 to 0813 0.057 0.021* 0.0^9 0.10 0.26 0.27 
Hendrlcks Sitting 1.6 0920 to 0935 0.075 0.061 0.035 0.29 0.13 0.31 
Smlth'b Sitting 1.5 O838 to 0855 0.051 0.026 0.038 0.09 0.15 0.15 
Average 
Davls° 

0.061 0.037 0. Ohl 0.16 0.18 0.21* 
Prone 2.5 1059 to 1115 0. 061 0.0^9 0. 027 0.20 0.11 0.20 

Hendrlcks 
Smlthb 

Prone 2.5 1022 to 1035 0.072 0.060 0.03h 0.18 0.12 0.21 
Prone 2.5 1131* to 11U9 0.01*7 0.021 0.035 0.l6 o.ii* 0.16 

Averaxre 
Davis1» 

0.060 0.01*3 0.032 0.18 0.12 0.19 
Sitting 2.5 1001 to 1020 0.053 0.0»*0 0.022 0.16 0.08 0.16 

Hendrlcks 
Smith 

Sitting 2.5 111? to 1130 0.067 0.057 0.030 0.18 0.13 0.19 
Sitting 2.5 1038 to 1055 0.01*3 0.021 0.035 0.07 0.17 0.17 

Average 0.051* 0.039 0.029 o.ii* 0.13 0.17 

^The exact location of several shot holes within the group was estimated. 
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SIGHTING ERROR TEST NO. 12 

Date:  26 July 1961 

LlghtF 

Time   High  Low Sky Condition   Temperature, "F 

0800   1.7   5.5 clear          ' 80 
O83O   2.0   5.7 Clear            8l 
0900   2.1   5.9 Clear            82 
ikOO        2.3   6.0 Scatt. Clouds      90 
1^30   2.0   5.7 Scatt. Clouds      90 
1500   2.2   5.9 Scatt. Clouds      90 
1530   2.3   6.0 Scatt. Clouds       90 

heading on G.E, type PR-1 exposure meter (with filter). 

Sight: 20-X telescope. 
Tnrget:  NRA 100-yard smallbore rifle. 
Range:  100 yards. 

- „_,  J 01  from 
Individ- Index Point 
ual   Mirage Time       y   H 

Wind. mph Density 

NW 3 0.980 

NW 
NW 

8 
7 

O.98O 
0.96k 

NW 8 O.966 

Davis0 

Htendrieks0 

Sinithb 

Average 
Davis0 

Hendrleksb 

Smith 
Average 
Davis 
Hendricksb 

Smithb 
Average 
Davis" 
Hendrlck8b 

Smith0 

Average 

Light 
Light 
Light 

Light 
Light 
Light 

Heavy 
Hte»vy 
Heavy 

Heavy 
Heavy 
Heavy 

07^8 to 0757 
0800 to O806 
0810 to 0823 

0825 to O836 
O838 to 0849 
O853 to 0906 

1^09 to IhZO 
1U23 to 1^36 
1438 to llf50 

1U52 to 1500 
1502 to 1515 
1517 to 1529 

Date: 27 July 1961 

Light' 
Time   Hie;h  Low 

0700 
0730 
0800 
O83O 

1.0 
1.3 
1.6 
2.0 

k.6 
5.0 

5.7 

Sky Condition 

Clear 
Clear 
Clear 
Clear 

MR 

0.010 
0.018 
0.021 
0.016 
0.032 
0.029 
0.029 
0.030 
0.102 
0.057 
O.O^k 
0.071 
0.055 
0.013 
0.066 
0.0lf5 

Tenperature, 8F 

77 

78 

-0.38 -O.O9 
-0.^5 -O.O7 
-0.h6 -0.12 
-0.1*3 -O.O9 
-O.50 0.00 
-O.65 0.00 
-O.67 -0.07 
-0.61 -0.02 
-1.12 +0.08 
-1.1* -0.01 
-1.08 +0.07 
-l.ll +0.05 
-1.12 -O.O3 
-1.20 -0.0U 
-1.01 -O.tik 
■1.11 -O.Ök 

MVP 

0.007 
0.007 
0.011 
0.008 
0.024 
0.006 
0.016 
0.015 
0.068 
0.007 
0.027 
0.034 
0.018 
0.008 
0.030 
0.019 

MHD  EVD  EHD  ES 

0.008 
0.015 
0.017 
0.013 
0.016 
0.027 
0.018 
0.020 
O.O65 
0.057 
0.039 
0.054 
0.049 
0.008 
0.049 
0.035 

0.02 
0.03 
0.05 
0.03 
0.10 
0.03 
0.07 
0.07 
0.22 
0.03 
0.10 
0.12 
0.08 
0.03 
0.17 
0.09 

0.02 
0.08 
0.08 
0.06 
0.06 
0.11 
0.08 
0.08 
0.27 
0.18 
0.14 
0.20 
0.18 
0.03 
0.19 
0.13 

0.03 
0.08 
0.09 
0.07 
0.10 
0.11 
0.08 
0.10 
0.31 
0.18 
0.15 
0.21 
0.18 
0.04 
0.22 
0.15 

Wind, mph  Density 

NW 3    O.988 

NW 3    O.988 

a ^Reading on O.E. type PR-1 exposure meter (with filter). 
The exact location of several shot holes within the group was estimated. 
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r 

LlghtB 

Tlrc   High  l£w   Sky Condition    Temperature. "F   Wind, mph Density 

0900 2.1 5.8 Clear 
1300 2.k 6.0 Scatt. Clouds 
1330 2.6 6.1 Scatt. Clouds 
1400 2.3 5.8 Scatt. Clouds 
1430 1.6 5.3 Scatt. Clouds 

81 
90 
89 
90 
90 

N 
NNE 

6 
5 

O.982 
0.971 

0.965 

heading on 0. E. type PR-l exposure meter (with filter). 

Rear Sight: Redfield International Match (O.Ote-inch-diameter aperture). 
Front Sight: Redfield International Match (0.125-inch-dlaioeter aperture) 
Sight Radius: 34 inches. 
Distance-Rear Sight to Eye: 2. 0 inches. 
Target: NRA 100-yard smallbore rifle. 
Range: 100 yards. 

Individ- 
ual 

Davis 
Hendricks 
Smith 
Average 
Davis1' 
Hendricks 
Smith 
Average 
Davis 
Hendricks13 

Smith 
Average 
Davis 
Hendricks 
Smith 
Average 

Mirage 

Light 
Light 
Light 

Light 
Light 
Light 

Heavy 
Heavy 
Heavy 

Heavy 
Heavy 
Heavy 

Time 

0711 to 0730 
0733 to 07^8 
0752 to O813 

08l6 to O838 
08^2 to 0854 
0857 to 0911 

125^ to 1309 
1311 to 1323 
1327 to 13^3 

13^6 to 1^00 
1^03 to 1IH5 
1419 to lk3k 

CI from 
Index Point 
V    H 

+0.19 
-O.I9 
+0.11 
+0.04 
+0.05 
-O.28 
+0.15 
-0.03 
-0.32 
-O.6I 
-0.04 
-O.32 
-0.10 
-0.64 
-0.03 
-O.26 

-0.02 
-O.38 
-0.20 
-0.20 
-0.02 
-0.33 
-0.28 
-0.21 
-0.11 
-0.37 
-O.28 
-O.25 
-O.09 
-O.26 
-0.19 
-0.18 

MR 

0.053 
0.103 
0.097 
0.084 
0.043 
0.057 
0.109 
0.070 
O.065 
O.067 
0.118 
O.O83 
0.055 
0.077 
0.090 
0.074 

MVP 

0.043 
0,087 
0.070 
0.067 
0.023 
0.042 
0.055 
0.040 
0.050 
0.061 
0.085 
0.065 
0.037 
0.068 
0.069 
0.058 

MHD 

0.027 
0.042 
0.055 
0.041 
0.035 
0.037 
0.080 
0.051 
0.031 
0.013 
0.074 
0.039 
0.031 
0.030 
0.040 
0.034 

EVD  EHD ES 

0.15 
0.34 
0.32 
0.27 
0.09 
0.13 
0.20 
0.14 
0.19 
0.20 
0.31 
0.23 
0.15 
0.34 
0.34 
0.28 

o.oe 
0.15 
0.30 
0.18 
0.11 
0.16 
0.39 
0.22 
0.14 
0.06 
0.23 
0.14 
0.11 
0.11 
0.15 
0.12 

0.16 
O.36 
0.34 
0.29 
0.14 
0.17 
0.40 
0.24 
0.21 
0.20 
0.33 
0.25 
0.16 
0.35 
0,35 
0.29 

The exact location of several shot holes within the group was established. 
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APPENDIX C 

1957 Test Data 

SIGHTING ERROR TEST NO.   1 

Date:    19 November 1957 

Llghte 

Time        Sjßh     Low 

0800 
0900 
1000 
1100 
1300 
1^00 
1500 

0.2 
0.5 
0.3 
2.6 
2.4 
2.3 
0.0 

3.0 
k.O 
3.5 
6.1 
6.0 
6.1 
0.3 

Sky Condition 

Scattered 
Broken 
Broken 
Scattered 
Scattered 
Broken 
Broken 

Temperature, "F Wind, raph Density 

63 SSE, 12 0.997 
6k SSE, 10 .993 
65 SSE, 12 .993 
68 S, 16 .985 
68 S, Ik .983 
69 ssw, 15 .982 
66 w, 18 .986 

aReading on G. E. type PR-1 exposure meter. 

Rear Sight: Redfleld International Match (0. 0ii6-lnch-dlameter aperture). 
Front Sight: Redfleld International Match (0. llO-lnch-dlameter aperture). 
Sight Radius: 3lf Inches. 
Distance-Rear Sight to Eye: 2 Inches. 
Target: NRA 100-yard smallbore rifle. 
Range: 100 yards. 

Indi- Trial 01 from 
vidual No. 

1 

Time Index 

0.19L 

Point 

0.23A 

MR 

0.07 

MVD 

0.05 

MHD 

0.06 

EVD 

0.25 

EHD 

0.26 

ES 

Davis 08^5 to O859 0.28 
2 1012 to 1021 .56L .23A .10 .09 .03 .35 .18 .35 
3 1233 to 12U9 .30L .lUA .08 .05 .05 .25 .19 .28 
h 1333 to 1357 .35L .27A .Ik .08 .10 .35 .36 .39 

Avg l6 minutes .35L .22A .10 .07 .06 .30 .25 .32 
Llndley 1 O938 to 0951 .O^R .50A .Ik .09 .10 .26 .36 .k2 

2 1031 to 10^3 .00R .31A .17 .09 .12 .36 M .HO 

2 1252 to 1305 .35L .I6B .17 .11 .13 .52 .58 .Ik 
1^00 to IklJ .k2L .16B .29 .Ik .25 .k2 .72 .72 

Avg Ik  minutes .18L .12A .19 .11 .15 .39 .5^ .59 
Valentlnl 1 1002 to 1010 .80L .32A .10 .08 .06 .29 .19 .30 

2 1052 to 1100 .k3L .3kA .13 .08 .09 .30 .ko .ko 
3 1313 to 1323 .89L .36A .11 .08 .06 .25 .22 .28 
k 1U27 to 1^35 .66L .09A .Ik .07 .10 .32 .kl .48 

Avg 8 minutes .70L .28A .12 .08 .08 .29 .30 .36 
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Date: 21 November 1957 

Light a 
Time High Low Sky Coudltlon 

0800 2.3 6.1 Scattered 
0900 3.0 6.7 Broken 
1000 2.k 6.4 Scattered 
1100 3.7 7.0 Clear 
1300 3.6 7.0 Scattered 
1^00 3.5 6.6 Scattered 
1500 2.6 6.6 Scattered 
1600 3.0 6.5 Scattered 

Temperature. 0F   Wind, mph 

ko 
hi 
50 

sw, 5 1.064 
sw, 6 1.050 
sw, 8 1.045 
sw, 12 1.037 
sw, 11 1.035 

wsw, 15 1.030 
SSW, 10 1.033 

S, 5 1.032 
Reading on G. E. type PR-1 exposure meter. 

Rear Sight: Redfleld International Match (0.0li6-lnch-dlameter aperture) 
Front Sight: Redfleld International Match (0. llO-lnch-dlameter aperture) 
Sight Radius: 34 Inches. 
Distance-Rear Sight to Eye: 2 Inches. 
Target: NRA 100-yard smallbore rifle." 
Range: 100 yards. 

Indl- 
vldual 

Davis 

Llndley 

Valentlnl 

Trial 
No. 

1 
2 

3 

Avg 
1 
2 
3 
1+ 

Avg 
1 
2 
3 
k 

Avg 

Time 
CI from 

Index Point 

1015 
1244 
1342 
1441 

13 
1040 
±300 
1401 
1458 

15 
1102 
1316 
1U19 
1521 

14 

to 1029 
to 1256 
to 1357 
to 1453 
minutes 
to 105.5 
to 1312 
to 1415 
to 1516 
minutes 
to 1119 
to 1331 
to 1432 
to 1530 
minutes 

0. 78L 
.96L 
.96L 
.90L 
.90L 
.83L 
.6VL 
.83L 
.78L 
.77L 
.75L 
.80L 
.94L 
.96L 
.86L 

0.13A 
.74A 
.84A 
.73A 
.6lA 
.12B 
.54A 
.52A 
.48A 
.36A 
.lUA 
.59A 
.63A 
.3^A 
.U2A 

MR 

0.12 
.11 
.04 
.11 
.10 
.17 
.43 
.14 
.12 
.22 
.Ol» 
.08 
.08 
.04 
.06 

MVP  MHD  EVD EHD  ES 

0.09 0.08 0.29 0.31 
.09 .05 .23 .19 
.02 .01+ .09 .16 
.09 .04 .35 .19 
.07 .05 .24 .21 
.13 .07 .67 .27 
.42 .10 1.19 .44 
.12 .05 O.56 .20 
.10 .06 .28 .22 
.19 .07 .68 .28 
.03 .02 .14 .12 
.03 .06 .20 .19 
.06 .Oil .24 .18 
.02 .04 .06 .22 
.Oh .(A .16 .18 

0.35 
.32 
.16 
.35 
.30 
.67 

1.20 
0.57 
.29 
.68 
.19 
.21 
.27 
.22 
.22 
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Date:     22 November 1957 

Light 
Time H1ph Lov Sky Condition 

0800 1.8 V.3 Scattered 
0900 2.3 5.9 Scattered 
1000 2.5 6.3 Scattered 
1100 2.5 6.2 Overcast 
1300 3.3 6.5 Overcast 
Ihoo 2.1 5.2 Broken 
1500 1.9 5.3 Overcast 

Temperature. 0F   Wind, mph 

ko 

k2 
h2 
kk 
kk 
kk 

aReadlng on G. E. type PR-1 exposure meter. 

W, 5 1.071 
w,  9 1,061 
v, 13 1.066 
W,  12 I.O67 
W, 10 I.O63 

WMW, 11 1.062 
WNW, 11 1.062 

Rear Sight: Redfleld International Match (0. 0^6-lnch-dlameter aperture) 
Front Sight: Redfleld International Match (0.110-lnch-dlameter aperture) 
Sight Radius: 3k  Inches. 
Distance-Rear Sight to Eye:  2 inches. 
Target:  NRA 100-yard smallbore rifle! 
Range:  100 yards. 

Indi- Trial CI from 
vidual No. 

1 

Time Index Point MR 

0.08 

MVD 

0.01+ 

MHD 

0.06 

EVD 

0.20 

EHD 

0.26 

ES 

Davis 0802 to O819 O.YYL 0.28B 0.28 
2 0917 to 0939 .86L .22B .08 .06 .05 .18 .19 .21 

i 1233 to 1255 .71L .03A .08 .07 .03 .21+ .11+ Pk 
13^9 to 1U05 .63L .12B .13 .08 .09 .1+0 .35 .50 Avg 19 minutes .7kL .13» .09 .06 .06 .26 .21+ .31 Llndley 1 0831 to 081^7 .58L .52B .12 .10 .05 .1+8 .21+ 

2 09^9 to 100^ .70L .38B .08 .05 .06 .21 .18 ,?k 
3 1300 to 1316 .6kL .26B .12 .09 .06 .1+0 .22 .i+i k Iklk to lk2B .56L .kkB .13 .08 .10 .21 .32 .35 Avg 15 minutes .62L AOB .11 .08 .07 .32 .21+ .37 

.30 
Valentin! 1 O857 to 0910 .7^ .36B .10 .06 .07 .29 .21 

2 1010 to 1029 .66L .30B .09 .05 .07 .19 .26 ,?« 
3 1322 to 1338 .72L .15B .04 .01+ .02 .18 .13 .ifl 4 1^33 to 11+48 .69L .35B .08 .06 .05 .21+ .20 .29 Avg 16 minutes .70L .29B .08 .05 .05 .22 .20 .26 
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SIGHTING ERROR TEST NO. 2 

Date: 25 November 

Lighta 
1957 

Tin» 

1.0 

Low Sky Condition 

Overcast 

Temperature, 0F 

ho 

Wind, raph 

NW, 7 

Density 

0800 1.059 
0900 1.0 M Overcast ho NNW, 5 1.059 
1000 1.8 5.7 Overcast hi N, 10 I.O56 
1100 3.1 6.9 Broken h2 NE, 10 1.05^ 
1200 2.5 6.1 Overcast h2 NB, 10 1.054 
1300 2.9 6.5 Broken hh NNE, 10 1.0^9 
llfOO 3.3 6.9 Broken hh NNE, 7 l.OhQ 
1500 2.0 5.8 Broken hi NE, 8 1.054 
1600 0.5 3.6 Broken hi NE, 8 1.053 
aReading on G. E. PR-1 exposure meter. 

Rear Sight: Redfield International Match (0.046-inch-diameter aperture). 
Front Sight: Redfield International Match (aperture - see each individual). 
Sight Radius:  34 Inches. 
Distance-Rear Sight to Eye: 2 inches. 
Target: NRA 100-yard smallbore rifle. 
Range: 100 yards. 

Aperture 
Trial Diameter, 
No.    inch 

Davis 
1 
2 

I 
I 

Avg 

Lindley 
1 
2 

0.085 
.095 
.110 
.125 
.140 
.065 

2 
5 
6 

Avg 

Valentini 
1 

Time 

0824 to 0846 
0949 to 1004 
IO59 to 1112 
1234 to 1247 
1339 to 1355 
1449 to 1505 
16 minutes 

CI from 
Index Point MR MVD  MHD EVD  EHD  ES 

0.17L 0. 48B 0. 09 0. 06 0. 06 0. 36 0.23 0.37 
.37L  .17B .10  .06  .07  .24  .22  .30 
.70L 
.72L 
.62L 
.74L 
.55L 

.17B .08 

.02A .07 

.06A .09 

.43B .11 

. 20B .09 

.110 O855 to 0915 .50L .48B .10 

.125 1011 to 1031 .32L .10B .13 

.140 1118 to 1134 .70L .12A .09 

.065 1256 to 1313 .92L .15B .15 

.085 1402 to 1422 .52L .10B .18 

.095 1509 to 1526 .68L .20B .11 
18 minutes .6lL .15B .13 

Avg 

. 140 0925 to 0945 . 53L . 11B .08 

.065 1036 to 1054 .71L .40B .18 

.085 1139 to 1155 .71L .14B .19 

. 095 1318 to 1333 .30L .06B . 07 

.110 1427 to 1443 .SOL .17B .00 

.125 1531 to 1548 .84L .10B .08 
17 minutes . 65L . 16B .11 

.07 

.05 

.08 

.05 

.06 

.08 

.09 

.07 

.09 

.15 

.09 

.10 

.05 

.06 

.15 

.04 

.05 

.06 

.04 

.04 

.05 

.08 

.06 

.04 

.09 

.06 

.11 

.07 

.03 

.07 

.05 

.16 

.10 

.06 

.05 

.04 

.29 

.20 

.32 

.22 

.27 

.38 

.28 

.24 

.32 

.56 

.24 

.34 

.20 

.21 

.18 

.14 

.23 

.31 

.22 

.16 

.36 

.14 

.32 

.34 

.24 
,26 

.16 

•.11 
:S 
.22 

.29 

.21 

.33 

.33 

.30 

.39 

.39 

.26 

.35 

.59 

.30 

.38 

.21 

.49 

.33 

.29 

.24 
.07  .08  .24  .30  .36 
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Date:  26 November 1957 

Tine 

0800 
0900 
1000 
1100 
1200 
1300 
1400 
1500 
1600 

Light* 
High  Lov «w     Shy Condition   Temperature, ^  Wind, uph Penalty 

0.3 
1.2 
1.8 
3.0 
2.1 
2.3 
3.3 
2.6 
0.6 

3.7 
U.7 
5-6 
6-5 
5.5 
6.0 
6.8 

6.3 
4.3 

Broken 
Overcast 
Overcast 
Broken 
Broken 
Broken 
Scattered 
Scattered 
Scattered 

34 
35 
39 
44 
42 
42 
42 
42 
42 

NW, 
m, 
NW, 
NW, 
NV, 
NW, 
NW, 

WRV, 

4 
5 
5 
6 
10 
7 
8 
9 
9 

I.072 
I.O70 
I.O63 
1.053 
1.055 
1.057 
I.056 
I.056 
I.058 

Reading on O.E. type PR-1 exposure meter. 

^y.8!*^? R«d««ld International Match (0.046-lnch-dlameter aperture). 
SS SSui: ■gqgL!"^'-"—1 «Heu (aperture - see each Individual). 

Distance-Rear Sight to Eye: 2 Inches 
Target: NBA 100-yard smallbore rifle. 
Range: 100 yards 

Aperture 
Trial Diameter, 
Wo.  Inch 

CavTs 
Time 

1 
2 

I 
I 

Avg 

Llndley 
1 
2 

I 
5 
6 

Avg 

Valentlnl 
1 
2 

5 
6 

Avg 

0.110 0811 to 0825 
.125 0946 to 1000 
.140 1049 to 1102 
.065 1234 to 1247 
•085 1335 to 1351 
.095 1439 to 1457 

15 minutes 

.140 0900 to 0919 

.O65 1004 to 1020 

.O85 1108 to 1124 

.095 1252 to 1307 

.110 1356 to 1411 

.125 1502 to 1520 
17 minutes 

.085 0924 to 0940 

.095 1027 to 1043 

.110 1127 to 1143 

.125 1311 to 1330 

.140 1415 to 1430 

.065 1526 to 1536 
15 minutes 

CI from 
Index Point MR MVP  MZD  EVD  EHD 

0.661 O.35B 0.11 0.08 0.07 O.39 0.24 0.40 
.6% .23B .08 .06 .03 .Sß .18 .30 
.7«. .013 .10 .06 .07 .20 .29 .29 
.58L .37B .21 .15 .12 .62 .40 .65 
.45L .233 .11 .08 .05 .32 .20 .32 
.56L .04A .09 .06 .05 .16 .30 .30 
.62L .19B .12 .08 .06 .33 .27 .38 

.58L 

.56L 

.68L 

.7QL 

.80L 

.64L 

.66L 

.55L 

.55L 

.69L 

.68L 

.52L 

.91L 

.65L 

.14B 

.64B 

.05A 

.00B 

.20A 

.04B 

.1QB 

.54B 

.36B 
• ITB 
.20B 
.03A 
.45B 
.28B 

.12 

.13 

.14 

.10 

.08 

.08 

.11 

.10 

.11 

.05 

.07 

.11 
•19 
.10 

.10 

.07 

.14 

.08 

.06 

.06 

.08 

.06 

.06 

.04 
•05 
• 07 
.12 
.07 

.04 
• 09 
.04 
.05 
.04 
.05 
.05 

.05 

.09 

.03 

.05 
■ 07 
.13 
.07 

• 36 
• 36 
.44 
• 37 
.21 
.20 
.32 

.26 

.25 
•13 
.28 
.26 
• 69 
.31 

.24 

.30 

.16 

.16 
• 13 
.23 
.20 

.37 

.36 

.13 

.22 

.28 

.42 

.30 

.38 

.40 

.46 

.39 

.23 

.27 

.36 

.37 

.38 

.14 

.34 
•32 
.78 
.39 
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Date: 27 Ncvember 

Light0 

1957 

Tin» Hlffh 

1.3 

Low Sky Condition 

Clear 

Temperature, 0F 

36 

Wind, raph Density 

0800 5.1 1, 7 1.081 
0900 2.3 6.3 Clear 38 E, 9 1.077 
1000 2.9 6.5 Clear 39 ESE,  9 1.074 
1100 3.2 6.6 Clear k2 SE, 9 1.068 
1200 3.0 6.6 Scattered k3 SE, 8 1.06l 
1300 3.* 6.6 Scattered hi SE, 7 1.055 
11*00 3.1 6,6 Scattered kß SSE, 10 1.052 
1500 1.1 k.6 Broken h9 SSE, 8 1.0U9 
1600 1.0 k.3 Broken 1*8 SSE, 8 1.051 

''Reading on G. E. type PR-1 exposure meter. 

Rear Sight: Redfleld International Match (0. 0l*6-lnch-dlameter aperture). 
Front Sight: Redfleld International Match (»perture - see each Individual). 
Sight Radius: 3I* Inches. 
Distance-Rear Sight to Eye: 2 Inches. 
Target:  NRA 100-yard smallhore rifle. 
Range: 100 yards. 

Aperture 
Trial Diameter, CI J from 
No. inch Time Index Point MR MVD MEID EVD EHD ES 

Davis 
1 0.11*0 0809 to 0833 0.73L 0.15B D.07 o.oi* 0.05 0.13 0.21 0.22 

2 .O65 0932 to 0950 .79L .58B .10 .09 .05 .29 .21* .31 
3 .085 101*6 to 1105 .62L .18B .10 .07 .07 .1*0 .26 .45 
1* .095 1239 to 1259 .71L .26A .16 .15 .03 .1*8 .12 .1*8 

5 .110 1359 to 11*19 .81*L .36A .01* .03 .02 .11 .11 .12 
6 .125 1512 to 1531 .57L .09A .11 .10 .03 .32 .08 .33 

Avg 20 minutes .71L .03B .10 .08 .01* .29 .17 .32 

Lindley 
1 .085 0837 to 0855 .68L .34B .12 .11 .05 .53 .16 .56 
2 .095 O956 to 1012 .87L .ll*B .08 .08 .02 .21 .08 .22 
3 .110 1109 to n?6 .92L .12B .13 .10 .05 .1*8 .28 .49 
1 .125 1303 to 1322 .2l*L .1PA .08 .d* .06 .22 .22 .23 
5 .11*0 11*23 to ll*l*2 ,69L .66A .08 .06 .06 .31 .21 .37 
6 .065 1535 to 1553 .56L .60B .21 .01* .21 .86 .16 .88 

Avg 18 minutes .66L .07B .12 .07 .08 .1*1* .18 .1*6 

Valentin! 
1 .110 0902 to 0926 .82L .1*5B .06 .01* .01* .lh .16 .21 
2 .125 1017 to 1038 .66L ,18B .11 .07 .08 .21* .32 .34 

2 .11*0 1130 to 111*5 .57L .15A .06 .03 .01* .11* .16 .17 
.065 1328 to 131*5 .85L .HA .16 ,13 .07 .54 .26 .56 

5 .085 11*1*5 to 1503 .l*5L .0l*B .11 .06 .08 .21* .25 .26 
6 .095 1557 to 1615 .80L .08B .10 .07 .05 .23 .29 .32 

Avg 19 minutes .69L .08B .10 .07 .06 .26 .21* .31 
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Date: 17 December 1957 

Llghtf 

Time  High  Low_   Sky Condition   Temperature. »F  Vlnd. mph 

0800 
0900 
1000 
1100 
1200 
1300 
1U00 
1500 
1600 

2.1 6.0 
2.9 6.6 
3.2 6.6 
3.5 7.0 
3.6 7.2 
3.9 7.0 
3.6 6.9 
3.5 7.0 
1.3 h.3 

Scattered 
Scattered 
Scattered 
Scattered 
Scattered 
Scattered 
Scattered 
Scattered 
Dvercast 

3I n 
V5 
k6 
kk 

i* h3 

m, k I.O83 
m, 6 1.076 

NNB,  8 1.068 
mt 7 i.o6if 
NE,  10 1.062 

mtE, 8 1.060 
NNB,  9 1.062 

N,  6 1.061 
N,  6 1.065 

aReadlng on G. E. type PR-1 exposure meter. 

S^4.S«hJ: ^fÜ1? Iaternaticmal Match (0. 0lf6-lnch-diameter aperture). 

Sght RUSS: Tl^hesInternatl0nal Äteh (apertUre " ^ ^ SSSia). 
Distance-Rear Sight to Eye: 2 inches. 
Target:  NRA lOO-yard smallbore rifle" 
Range: 100 yards. 

Aperture 
Trial Diameter, 
No.    inch 

Davis 
- 1 

2 
3 
k 
5 
6 

Avg 

Llndley 
1 
2 

J 
I 

Avg 

Valintini 
1 
2 
3 
k 

I 
Avg 

0.085 
.095 
.110 
.125 
.iko 
.065 

.110 

.125 

.140 

.065 

.085 

.095 

.Uo 

.065 

.085 

.095 

.110 

.125 

Time 

O825 to 0848 
0950 to 1007 
1106 to 1125 
1257 to 1312 
1409 to 1U27 
1511 to 1525 
18 minutes 

O853 to O917 
1014 to IO38 
1128 to 1148 
1316 to 1338 
1431 to 1447 
1529 to 1546 
20 minutes 

0923 to 0944 
1050 to 1102 
1240 to 1250 
1347 to 1402 
1455 to 1506 
1552 to 1604 
14 minutes 

CI from 
Index Point MR MVP MEED  EVD  EHD  ES 

0.54L 0.40B 0.08 0.05 0.06 0.13 0.23 0.24 
72L 

1.22L 
1.00L 
0.95L 
1.07L 
0.92L 

.72L 

.78L 

.96L 

.75L 

.92L 
1.04L 
0.86L 

.67L 

.84L 

.60L 

.76L 
1. 22L 
0.90L 
.83L 

. 06B .10 

. 21A .08 

. 80A .08 

.64A .08 

.06D .18 

.19A . 10 

54B 
,08B 
,38A 
,20A 
34A 
35A 

.06 
,08 
,10 
13 
07 
13 

11A  .10 

,16B .10 
,12A . 11 
,84A . 20 
,49A . 12 
,43A .13 
,38A . 10 
.35A .13 
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08 
.06 
.04 
.06 
.13 
.07 

.04 

.08 

.08 

.10 

.05 

.12 

.08 

.06 

.05 

.06 

.10 

.07 

.0$. 

.07 

.05 

.03 

.05 

.05 

.11 

.06 

.03 

.02 

.06 

.06 

.04 

.03 

.04 

.05 

.10 

.18 

.04 

.10 

.07 

.09 

.29 

.22 

.17 

.20 

.48 

.25 

.20 

.22 

.28 

.42 

.20 

.49 

.30 

.19 

.16 

.28 

.24 

.36 

.24 

.14 

.12 

.24 

.21 

.17 

.15 

.17 

.25 .28 

.21 .32 

.25 .57 

.42 .22 

.32 .30 

.29 .26 

.29 .32 

.31 

.23 

.23 

.31 

.50 

.31 

.22 

.24 

.32 

.42 

.20 

.50 

.32 

.33 

.32 

.57 

.42 

.36 

.34 

.39 
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Date:  23 December 1957 

Light 

SIGHTIMJ ERROR TEST NO. 3 

Time High Lov Sky Condition 

0800 1.7 5.5 Scattered 
0900 2.9 6.5 Scattered 
10CO 3.4 7.0 Broken 
1100 hk 7.1 Broken 
1200 3.4 7.1 Broken 
1300 3.5 7.0 Broken 
1U00 3.2 6.9 Broken 
1500 3.0 6.6 Broken 
1600 1.9 5.7 Broken 

Temperature. eF 

33 
ko 
h6 
kB 
50 
53 
54 
53 
50 

heading on 0. E. type PR-l exposure meter. 

Rear Sight: Redfield International Match (aperture - see each individual) 
Front Sight: Redfield International Match (aperture - 0 110 inches) 
Sight Radius: 31». inches, 
Distance-Rear Sight to Eye: 2 inches. 
Target: NRA 100-yard smallbore rifle! 
Range: 100 yards. 

Wind, raph Density 

N, 5 1.091 
SW, k 1.076 
mtf 12 1.062 
sw, 15 1.057 
S, 5 1.053 

ssw, 9 1.046 
SSW, 8 1.043 
SSW, 5 1.01^ 
SSW, k 1.051 

Aperture 
Trial Diameter, 
No.   inch 

Davis 
1 
2 

I 
5 
6 

Avg 

Lindley 
1 
2 
3 
k 
5 
6 

Avg 

Valentinl 
1 
2 
3 
h 
5 
6 

Avg 

0.038 
.01*2 
.01*6 
.050 
.058 
.030 

.0U6 

.050 

.058 

.030 

.038 

.01+2 

.056 

.030 

.038 

.C42 

.01+6 

.050 

Time 

0810 to 0825 
09kk to O958 
101+8 to 1101+ 
1231 to 121+7 
1343 to 11+01 
1456 to 1515 

0857 to 0911 
1003 to 1018 
1111 to 1130 
1254 to 1312 
1407 to 11+21+ 
1519 to 1535 

0919 to 0940 
1025 to 101+1+ 
1139 to II58 
1319 to 1337 
1430 to 11+52 
1540 to 1558 

CI from 
Index Point MR MVP  MHD  EVD  EHD  ES 

0, 68L   0. 63B 0. 09    0. 07   0. 01+   0. 38   0.17   0.39 
.81+L     .06A   .18     .16     .01+     .67     .18     .68 

1.01L 
1.08L 
1.11L 
0.82L 

.92L 

1,20L 
0.92L 

.86L 

.82L 
1.02L 
0.93L 

.96L 

1. O6L 
0.1+1+L 
1. 00L 
O.85L 
1.21L 
1. 21L 
O.96L 

.04A .01+ 

.54A .06 

.50A . 10 

.41+A .09 

. 16A .09 

.28B    .09 

. 13A   .07 

.12B 

.38A 

.2l+A 

.05A 

.07A 

08 
,11 
08 
09 
09 

. 16B .06 

. 13B . 11+ 

.12A , 06 

.49A . 10 

. 1+7A .09 

.31A .13 

.18A . 10 

.03 

.05 

.08 

.06 

.08 

.08 

.06 

.04 

.10 

.06 

.07 

.07 

.05 

.10 

.01+ 

.07 

.08 

.08 

.07 

.03 

.02 

.05 

.06 

.04 

.03 

.03 

.07 

.01+ 

.05 

.04 

.01+ 

.03 

.08 

.01+ 

.05 

.01+ 

.10 

.06 

.15 

.22 

.21+ 

.24 

.32 

.30 

.24 

.16 

.42 

.26 

.27 

.28 

.22 

.47 

.10 

.28 

.30 

.43 

.30 

.12 

.08 

.20 
• 25 
.17 

.16 

.14 

.26 

.27 

.22 

.15 

.20 

.12 

.28 

.12 

.21 

.25 

.58 

.26 

.18 

.22 

.21+ 

.33 

.34 

.32 

.28 

.28 

.41+ 

.28 

.28 

.31 

.22 

.47 

.13 

.30 

.39 

.72 

.37 
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Date: 27 December 1957 

Llghta 

w     Sky Condition  Temp 

ia 
la 
hh 
U5 
h6 
h7 
U6 
U7 
U6 

•Reading on 0, E, type PR-1 exposure meter. 

Rear Sight: Redfield International Match (aperture - 
Front Sight: Redfield International Match (aperture 
Sight Radius: 3h  inches, 
Distance-Rear Sight to Eye: 2 inches. 
Target: NRA 100-yard smallbore rifle. 
Range: 100 yards. 

Time high Low Sky Condition 

0800 O.Ii 3.5 Overcast 
0900 1.3 5.3 Overcast 
1000 2.8 6.ii Broken 
1100 3.U 6.9 Scattered 
1200 3.5 7,0 Scattered 
1300 3.5 6.9 Scattered 
UlOO 3.5 6.9 Clear 
1500 3.2 6.6 Clear 
1600 2.0 5.7 Clear 

Windj mph  Density 

W, 12 1.059 
WNW, 11 1,060 

N,   7 1.057 
NW    10 1.052 
N,  11 1,051 

NW, 10 1.0U9 
NW, 5 1,050 
NW,  7 1.0U8 
NW, 5 1.051 

see each individual). 
.0.110 inch) . 

Trial Diameter, CI from 
No, inch Time Index Point MR MVD MHD EVD EHD ES 

Davis 
1 0,0U6 0809 to 0830 0.65L O.liOB 0.06 0.05 0.03 0.18 o.iu 0,22 
2 ,050 0929 to 0951 1,0UL .36B .06 .05 .03 .20 .13 ,22 
3 ,058 10li3 to 1102 l.llil. .OI4A ,06 ,0U ,0U .26 .13 .26 
h ,030 1237 to 1255 0,55L .53A .13 ,11 ,06 .Ul .20 .Ul 

i ,038 13U8 to litOU 1.06L .51A ,08 .08 .OU .26 .25 ,30 
,0U2 lUh7 to 1510 0,78L .73A .09 ,08 .OU .3U .16 .37 

Avg ,87L .18A .08 .07 ,0U .28 .17 .30 

Lindley 
1 ,058 0833 to 061*9 .77L ,603 ,10 .08 .05 .3U ,20 .35 
2 ,030 0953 to 1010 ,82L .35B .09 ,08 .03 ,36 .15 .37 
3 ,038 110U to 1121 .9UL .06A .09 .09 .02 .3U .08 .35 k ,0U2 1257 to 1313 ,90L ,36A .08 .07 .OU .31 .1U .31 5 ,0)46 ll|07 to 1U17 1,12L ,52A .15 ,11 .08 .U5 .Ul .U7 
6 ,050 1515 to 1525 0,79L ,58A .21 .19 .05 .76 .18 .78 

Avg ,89L ,10A .12 ,10 ,oU .U3 .19 .UU 
Valentin! 

\ 
,038 0852 to 0915 1,08L .37B .07 .06 .oU .32 .1U .35 
.0U2 101U to 1033 1.03L .08B .07 .ou .OU .16 ,21 .23 

3 ,0U6 1127 to 11U9 1,20L .37A .08 .05 .05 ,12 .2U .2U 
k ■ .050 1316 to 1337 1.29L .IM .08 .06 .05 ,21 .28 .32 
5 .058 1U22 to 1UU2 1.06L .UUA .05 .03 .oU ,20 .16 .20 
6 .030 1529 to 1552 0,59L .U7A .07 .05 .05 .26 .18 .30 

Avg l.OUL .21A .07 ,05 .oU .21 .20 .27 
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Ansnzx D 
Haotographs Illustrating lighting-Error Recorder 

■'-  *' -■^*-v  «A *?> 

%  ABERDEEN PROVING GROUND % 
B12955 „   „ 7 December 1955 
Project No, TS2-2015.  Sighting Error Recorder. 

An Individual conducting an exercise using the Ml Rifle 
Sights in conjunction with the Sighting Error Recorder. 

D-l 
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I ABERDEEN PROVING GROUND § 
R12956 7 December 1955 
Project No. TS2-2015.  Sighting Error Recorder. 

Front view of the Sighting Error Recorder with a 10-inch A 
target center mounted on the target board. 
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I ABERDEEN PROVING GROUND 8 
612957 
Project No. T32-2015.  Sighting Error Recorder. 

Rear view of the Sighting Error Recorder. 

D-3 

7 December 1955 



8 ABERDEEN PROVING GROUND t 
B12958 7 December 1955 
Project No, TS2-2015.  Sighting Error Recorder. 

A spark passes through a sheet of paper Indexed on the 
record plate to show sight alignment. 



APPKNDIX JW 

Sights Used In Test 

8 ABERDEEN PROVING GROUND 8 
Sl8-001-2l|.10-1005-59-17T/0RD-6l      13  September 1961 
Project TS2-2015/11.     A Test  to Investigate Various 
Factors of Sighting Error. 

Top  and rear views  of Redfleld International 
match rear   (left)   and front  sights. _ , 



I ABERDEEN PROVING GROUND $ 
Sl8-001-100^-55-lP/ORD-60 Ij. February I960 
Project TS2-2015/11.  A Test to Investigate Various 
Factors of  Sighting Error, 

Standard sights on Rifle, U. S., Cal. .30, Ml. 
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8 ABERDEEN PROVING GROUND % 
S18-OO1-1O05-55-2P/0RD-60 4 February I960 
Project TS2-2015/11.     A Test  to  Investigate Various 
Factors  of Sighting Error, 

Standard sights on Carbine, U, S,, Cal, .30, M2. 
B-3 



' i ABERDEEN PROVING GROUND i 
Sl6-001-100$-55-3P/ORD-60 k February 1960 
Project TS2-2015/11.     A Teat  to  Investigate Various 
Factors   of Sighting Error. 

Standard  sights  on Rifle,  U.   S.,   7.62-MM,  M14. 
E-I4 



$ ABERDEEN PROVING GROUND | 
S18-001-1O05-55-J+P/0RD-6O k February I960 
Project TS2-2015/11.     A Test  to  Investigate Various 
Factors  of Sighting Error. 

Metallic sights used on Rifle, Gal. .30, M70. 
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i ABERDEEN PROVING GROUND | 
31ö-001-100Ü-^5-6P/0RD-60 1+   February I960 
Project T32-201Ü/11,  A Test to Investigate Various 
Factors of Sighting Error. 

Factory sights on Rifle, Gal. .30, M760, 
E-6 



$ ABERDEEN PROVING GROUND 8 
S18-001-1005-55-7P/ORD-60 U.  February   I960 
Project  T32-2015/11.     A Teat   to   Investigate  Various 
Factors   of  Sighting Error. 

Factory  sights   on Rifle,   Cal.    .308,  M99. 
E-7 



t ABERDEEN PROVING GROUND t 
S18-001-1005-55-8P/ORD-60 k February I960 
Project TS2-2015/11.     A Test  to   Investigate Various 
Factors   of  Sighting  Error, 

Factory  sights   on Carbine,   Cal.   .30-30,  M914.. 
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I ABERDEEN PROVING GROUND Q 
S18-001-1005-55-5P/OHD-60 1+ February I960 
Prftject  TS2-2015/11.     A Test  to  Investigate Various 
Factors   of Sighting Error. 

Sights  on Shotgun,   12-Gage,  M12. 
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8 ABERDEEN PROVING GROUND S 
59P680 114. October 1959 

Project TS2-2015/11.  A Teat to Investigate Various 
Factors of Sighting Error. 

Rifle, Gal. .30, M76O with IX Telescope Sight. 
E-10 



I ABERDEEN PROVING GROUND | 
59P681 II4.  October  19^9 
Project TS2-2015/11.     A Test  to   Investigate Various 
Factors  of  Sighting Error. 

Rifle,   Gal.   ,30,  M76O with variable power telescope 
sight. 
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„,,, „,    „8 ABERDEEN PROVING GROUND 8 
Ircjeot1'^?8iJ??5i?9-1!T<OH?-61     " Sep'temb.r 1961 
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I ABERDEEN PROVING GROUND S 
S18-001-214.09-1005-59-16T/ORD-61       13 September 1961 
Project TS2-2015/11.     A Test  to  Investigate Various 
Factors  of  Sighting Error, 

Top and rear views of Multillte rear (left) and 
front siRhts for Ml rifle. E-i^ 
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I ABERDEEN PROVING GROUND 8 
SI8-001-2U914.-1005-59-19T/0RD-61 28 September  1961 
Project  TS2-2015/11.     A Test   to   Investigate  Various 
Factors   of Sighting Error. 

Twenty-power  Lyman Super Targetapot  Telescope  Sight. 

E-lh 



CROW TARGET 

5V 

i ABERDEEN PROVING GROUND 8 
S18-001-214.11-1005-59-18T/ORD-61     13 September 1961 
Project TS2-2015/11.  A Teat to Investigate Various 
Factors of Sighting Error. 

Aiming points used in various sighting-error 
tests are NRA 50-yard smallbore rifle (1), HRA 
100-yard smallbore rifle (2), reduced Canadian 
military (3), U. S. military A ik),   and game (5), 

E-15 



APPENDIX F 

Distribution 

HAMS AMD ADDRESS 

Commander 
Aroed Services Tech Inf Agency- 
Arlington Hall Station 
Arlington 12,  Va. 

Chief of Ordnance 
Dept of the Army 
Washington 25, D. C. 
Attn:  ORDTS 

Continental Army Command 
c/o CONARC Liaison Office 
Aberdeen Proving Ground, Md. 

Commanding General 
Ordnance Weapons Command 
Rock Island, Illinois 
Attn:  ORDOW-TX 

Commanding Officer 
Springfield Armory 
Springfield 1, Mass. 

Commanding Officer 
Frankford Arsenal 
Philadelphia 37, Pa. 
Attn:  Mr. W. C. Davis 

Tech Lib Br, 0270 
Bldg kO 

CC-2200 

Commanding General 
Aberdeen Proving Ground, Ml. 
Attn:     ORDBG-BRL-WSL 

Commanding Officer 
Diamond Ord Fuae Lab 
Washington 25, D.   C. 
Attn:     ORDTL 012 

NO. 
COPIES 

10 

1 
1 

NAME AND ADDRESS 

Commanding Officer 
U.S. Army Ord Test Activity 
Yuma Test Station 
Yuma, Arizona 
Attn:  QRDBG-TA-AS 

Department of the Navy 
c/o Navy Liaison Office 
Aberdeen Proving Ground, Mi. 

President 
Marine Corps Equipment Board 
Quantlco, Virginia 
Attn:  Lt Col John Meske 

Department of the Air Force 
c/o Air Force Systems Command 
liaison Office 

Aberdeen Proving Ground, Md. 

Commander 
British Army Staff 
3100 Mass. Ave., N W. 
Washington 8, D. C. 
Thru:  OCO-ORDTP 

Commander 
Canadian Army Staff 
2450 Mass. Ave. , N.W. 
Washington 8, D. C. 
Attn:  GSO-1, A&R -Sec 
Thru:  OCO-ORDTP 

Technical Library 
Aberdeen Proving Ground, Md. 

NO. 
COPIES 

2 ' 

Original 
1 - Ref 
1 - Rec 
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AD Accaaalon Ko. 
DIPS, Aberdeen Proving Ground, Haryland 
A TEOT TO INVESTIGATE VARIOUS FACTORS 
OF SIGHTING ERROR U F, Moor« 

Report No, DP3-39'>, Docembar 1961 
0M3 Coda No. 5520.12. U33C 
D. A. Project No. 502-06-006 
Unclassified Report 

A test was conducted to investigate various 
factors of sighting-error.  It was recoamended 
that these data be considered in narkaaasblp 
training and in weapon design, and that further 
tests be conducted in areas where quantitative 
data are desired. 

AD Accession No. 
D&PS, Aberdeen Proving Ground, Maryland 
A TEST TO INVESnOATE VARIOUS FACTORS 
OF SIGHTING ERROR L. F. Moore 

Report No, DPS-394, December 1961 
OMS Code No. J520.12.1»33C 
D. A. Project No. 502-08-006 
Unclassified Report 

A test was conducted to investigate various 
factors of sighting-error.  It was recoimended 
that these data be considered in markoanshlp 
training and in weapon delsgn, and that further 
tests be conducted in areas where quantitative 
data are desired. 



*P__     _     _     Ace««1eH Ho.  
D*P3, XEvMMi Provln« Qroup<lf HBSyCSi 
A near TO ZHVSSTIOATE VARIOUS rAcroM 
OF 3IGHTIM3 BBPOR L.   r.  ||o«r« 

Raport No.  DTS-&k, D«c«nb«r 1961 
ONS Cod* Ho.   5520.12. knc 
D. A.  Project Ho.   508-06-006 
Unel*««ifi«<i Report 

A t«»t vaa conducted to lBve«tig»t» vmrieua 
feotor» of »ightlng-error     f» ve« rennMwnrtell 
tb*t thee« 4»t« be coiiii:»rvi? tc, «ufcaNaehlp 
training and In weapon dealgr., and that further 
teat* be conducted in area* vbere quantitativ* 
data are dealred. 

AD  Aaceaalon Ho.   
WiPS, Aberdeen Provlna Ground, MaiylääS 
A IBKC TO IHVES'KQA'eE VARIOUS FACTORS 
Of SIGHTING ERROR 1^   jr,   Moore 

Report No.  DPS-394, Deceabar 1961 
CMS Code No.   5520.12. krjO 
D. A.  Project   Ho,   502-03-006 

I   Dncla**lfled Report 

A teat vaa conducted to Invaatlgate varloua 
factora of «Ightlng-error.    It waa rer.oaMeaded 
that thee« data be eonaldered in aariubaghtc 
trtinlng aud In veapoo del age, and that turtier 
t«r>ta be conducted in areaa vhere quantitative 
data are dealred. 
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